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PALESTINE:  THE  LAND  AND  THE  PEOPLE  AS  THEY  ARE. 
By  Sir  Charles  Warren,  O.C.M.G.,  F,R.S. 

Theke  ar*j  few  araon^st  us  who  are  not  still  iutcicsicil  in  the  dreams  and 
faDcifuI  imaginalious  of  childhood,  and  who  do  not  look  hack  with 
pleasure  to  the  era  when  so  much  was  dim  and  unknown,  the  blanks 
ftll'  d  up  with  the  creations  and  constructions  emanating  from  our  brain. 
And  however  much  we  have  ill  later  life  grappled  with  stein  realities, 
there  are  few,  who  still  keep  youthful  hearts,  who  do  not  cling  to  the 
romances  of  old,  ever  ready  to  rehearse  them  again  and  discuss  them  with 
cbildran.  The  matter-of-fact  details  of  everyday  life  would  pall  upon 
and  weary  na  if  we  could  not  diess  them  up  according  to  our  fancy  and 
give  them  a  pleasant  guise — if  we  could  not  turn  many  of  our  gravest 
trials  into  ridicule,  and  make  merry  over  our  misfortunes.  It  is  our 
power  of  sympathy  with  the  foibles  of  youth^and  living  again  in  our 
children  and  young  people,  that  enables  us  to  thoroughly  appreciate  the 
past 

So  also  with  ourselves  as  a  nation, — ever  eager  to  look  back  to  the 
wonderful  old  times  that  have  passed  away,  of  which  we  can  so  readily 
imagine  the  pleasure,  and  with  so  much  dlinculty  realise  the  discomforts 
and  difficulties.  How  many  of  us  have  loved  to  li\e  and  linger  in 
imagination  among  the  chivalrous  Normans,  the  indolent  and  yet 
energetic  ^Vnglo-Saxons,  the  cultivated  soldier-like  Komans,  the  im- 
petuous devotional  Celts  1  How  delightful  it  is  to  ;evel  in_those  glorious 
old  days,  when  all  was  mystery  and  uncertainty ;  to  strip  our  thoughts  of 
their  modern  garb,  and  discard  the  medium  of  our  everyday^associations ; 
VOL.  IIL  A 
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to  people  the  world  again  with  fairies  and  gnomes  and  giants  and  dwarfs  : 
or,  to  take  another  line,  and  find  ourselves  among  the  religiovw  ritea, 
and  pantheon,  an<l  old  civilisation  of  the  Meditcnaneau  shores. 

What  a  wonderful  world  we  appear  to  have  missed,  in  which  every 
rock  antl  every  fountain— even  the  teeming  eartli — were  instinct  with  life 
divine;  when  the  very  festivals  and  religious  ceremonies,  dances,  j)hilo- 
sophy,  and  mu»ic  were  accoinited  but  as  moans  for  withdrawing  the 
thoughts  from  human  oceiijiations  and  ])nsines8,  and  turning  to  the  love 
and  worship  of  God.  In  those  days,  however  much  divine  worship  was 
contaminated,  yet  it  was  a  pervading  portion  of  the  life  of  the  people ; 
whereas  to-day  there  is  too  great  an  inclination  to  put  it  off  and  on  as 
ofmyeiiieiit^  or  to  conceal  its  very  existence. 

So  it  was  with  the  science  of  Geography :  when  Strabo  and 
Tacitus  wrote,  there  was  still  a  veil  over  all,  and  every  discovery  was 
considered  a  step  further  to  the  great  unknown ;  the  mind  of  man  was 
full  of  enthusiasm,  and  his  body  filled  with  eneiigy  to  compass  the  diffi- 
culties to  he  overcome.  There  were  great  worltt  to  be  done — works 
worthy  of  heroes — and  men  nerved  themselvee  to  the  task.  In  those 
days  the  exact  sciences  were  little  known,  and  men  could  give  full  vent 
to  the  it  reflective  faculties,  and  learned  to  think  and  to  speculate, 

Little  by  little,  discoveries  have  shown  that  everything  is  more 
prosaic  than  was  conjectured,  and  though  the  results  wm  most  valuable 
to  the  people  of  the  earth  from  a  practical  point  of  view,  yet  gradually 
the  romance  has  worn  away — we  have  awakened  to  the  stem  realities 
of  fact — and  there  might  seem  a  danger  of  the  old  enthusiasm  gradually 
evaporating  as  a  more  matter-of-fact  view  supervened. 

liut,  fortunately,  our  natures  will  not  admit  of  this.  As  the  delightful 
rill  ories  of  bygon"  day«?  pass  away,  we  invent  new  theories — our  search 
alter  the  unicorn  and  tlie  missing-link  is  scarcely  over,  and  we  start  up 
some  new  idea  sufficient  to  keep  us  in  motion.  Year  by  year  there  is  less 
to  discover  and  less  to  discuss  as  to  the  marvellous ;  but  we  are  still 
starting  up  questions  which  occupy  the  attention  of  the  enthusiastic. 
Now  we  apply  our  knowledge  engineering  purposef,  to  rutting  canals 
or  constructing  railways,  or  making  huge  inland  seas,  or  draining  marshes. 

On  all  these  matters  the  science  of  Geograj)hy  comes  to  our  aid,  with 
the  kindred  sciences — leads  us  to  explore  untrodden  paths,  to  scale 
hitherto  inaccessible  mountains,  to  descend  into  unknown  depths,  to  pass 
through  the  Dark  Continent,  until  we  find,  on  looking  back,  that  we  have, 
as  a  nation,  in  reality,  not  one  whit  lost  the  spirit  of  our  ancestors,  but 
axe  still  pressing  on  with  the  same  vigour  after  the  unknown,  and 
with  the  same  dauntless  recklessness  which  has  always  characterised  our 
race,  still  filled  with  the  romantic  experiences  of  the  past,  and  looking 
forward  to  a  bright  future.  While  this  continnes — ^whilst  the  sons  of 
Britain  will  give  up  their  comfort  and  luxury  to  take  part  in  the  voyages 
of  enterprise  and  discovery  so  constantly  going  on,  and  to  render  aid  to 
those  in  difficulty  and  danger,  we  can  have  no  fear  that  we  are  declining 
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as  u  nation,  and  we  must  accord  to  our  Heographical  Societies  credit  for 
a^sbistiiig  in  keeping  up  the  freebom  spiht  aDd  courage  and  seif-deyotion 
of  our  race. 

At  this  very  moment  aie  two  of  our  most  intrepid  countrymen  nf^  r- 
ing  to  risk  all  in  order  to  render  assistance  to  that  gallant  Austrian 
lieuttMiant  of  Gordon's,  now  shut  up  and  surrpunded  in  the  Equatorial 
Provinces  of  Africa. 

Palestine  has  not  been  so  prolific  a  scene  fur  adventures  as  many  more 
inaccessible  countries,  but  yet  it  has  afforded  our  countrymen,  and  muny 
of  other  European  nations,  opportunities  for  suffering  privations  and 
hardships  in  searcblng  after  information.  And  of  all  countries  it  h  the 
one  in  which  there  is  most  food  for  speculation,  the  use  of  the  imagi- 
native  faculties,  and  for  gratifying  the  devotional  aspiration  of  our  race. 
It  is  not  only  tiie  cradle  of  our  own  religion,  but  it  is  that  of  the  Jew's, 
and  in  some  measure  of  the  Moslem's  also.  It  possesses  an  ancient 
people,  using  the  same  language^  and  with  the  same  manners  and  customs, 
possessed  3000  years  ago.  Owing  to  various  reasons,  its  ruins  in  many 
parts  have  not  been  touched  by  man's  hand  for  full  two  thousand  yean. 
There  are  whole  towns  still  existing  in  ruins  just  as  they  were  destroyed 
by  the  Murthquakes  in  the  early  centuries  of  our  en.  It  is  therefore  the 
country  through  the  medium  of  whose  people  and  manners  and  customs 
one  has  most  opportunity  of  looking  directly  into  the  post^  and  living 
again  in  ancient  worlds. 

Palestine  of  to-day  may,  both  as  to  its  people  and  its  monuments,  be 
compared  to  a  museum  of  antiquities  gathered  together  from  all  parts  and 
of  all  ages.  Of  some  ages  there  are  but  the  minutest  fragments  and 
vestiges,  but  yet  sufficient  to  allow  ex])erts  to  allocate  them  their  proper 
epochs.  I':ile«tine  contains  the  remains  of  people  and  monuments  of 
many  kingiiuaia  and  empires  now  vanished  for  ever,  or  entirely  changed — 
the  ( 'anaanites,  Ilittites,  P^gyptians,  Assyrians,  Phcenicians,  ISaniaritans, 
omuns,  Arabians,  Turks,  Crusaders,  modern  Egyptians,  and 

Hebrews. 

Some  of  its  people  arc  still  distinct  in  race,  and  many  of  the  monu- 
ments are  just  as  when  originally  built,  save  for  the  destructive  earth- 
quakes. I  can  do  no  more  this  evening  than  call  attention  to  a  few  items 
of  information  as  to  the  past,  and  say  to  each  of  you  what  I  believe  is 
searoely  necessary  in  such  an  institution  as  this. 

If  you  want  to  have  a  lasting  interest  to  carry  you  through  life — one 
which  will  pervade  all  your  works  and  your  ways,  one  which  will  enable 
you  to  interest  yourself  in  a  great  variety  of  subjects  hitherto  unthought 
of— take  up  the  subject  of  Palestine:  its  people,  its  history,  and  its 
geography,"  and  give  it  a  careful  study.  By  doing  so,  you  will  not  only 
understand  our  great  Book  of  life  more  thoroughly,  but  wiU  also  learn 
lessons  concerning  the  races  of  Europe,  and  the  influence  of  Judaism  and 
Christianity  upon  the  world,  which  will  be  of  tifeloog  advsntage.  I  am 
mute  you  will  not  think  that  in  making  these  remarks  I  am  wishing  to 
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infer  that  most  of  you  do  not  this  ah  cady,  in  this  seat  of  learning  of  North 
Britain,  where,  of  all  people  in  our  realm,  you  have  paid  such  close  atten- 
tion to  all  matters  connected  with,  holy  writ;  but,  while  on  the  subject,  I 
cannot  withhold  testimony  on  the  advantages  to  be  derived  irom  this 
study. 

Palestine  is  a  small,  territory^  about  the  size  of  Wales^  of  strange  con- 
figuiation,  and  peculiarly  situated.  To  the  east  a  desert^  to  the  west  a 
harbourleas  seashore,  Palestine  was  the  thoroughfare  hetween  the  great 
Assyrian  and  Egyptian  Empires,  and  has  been  termed  the  "battlefield  of 
nations.'^  And  yet^  owing  to  its  mountainous  character,  it  was  shut  oat 
from  other  people.  The  Israelites  were  enabled  to  remain  a  secluded 
people,  and  successfully  to  resist  the  assaults  of  other  nations  so  long  as 
they  were  true  to  themselves  and  worked  together  for  one  common  cause. 
Their  ruin  was  internal  dissensions — they  were  their  own  enemies. 

The  result  of  the  peculiar  position  of  Palestine  is  that  it  has  become 
pre-eminently  the  "  Land  of  Ruins  "  of  all  nations — so  much  so  that,  for 
miles  and  miles  in  all  directions,  there  is  scarcely  a  hill-top  which  is  not 
covered  by  the  remains  of  fort  or  fortress  of  bygone  ages. 

But  Palestine  is  not  only  most  peculiarly  placed;  it  is  also  most 
singularly  configurated  geogra|»hirall}'.  There  you  have  the  f:^reatc.st 
varieties  of  climate.  The  Jordan,  rising  at  about  the  level  of  the  Mediter- 
ranean Sea,  lh)\vs  into  the  sea  of  Tiberias  at  a  level  of  H'H)  feet,  and  into 
the  liead  Sea,  ut  a  level  of  about  1400  feet,  below  the  cceaii.  In  journey- 
ing about  the  siu/u  s  of  the  Dead  Sen,  you  may  see  clouds  floating  far 
above  you  which  you  know  are  below  the  line  of  the  ocean.  No  doubt 
this  nrfcat  fissure  on  the  earth's  surface  was  once  connected  with  the  Red 
Sea,  .uul  the  water  was  IcncI  with  it.  When  the  ground  ro.se  near 
Akaba,  the  water  wjis  cut  otl',  and,  evaporating,  diminished  in  volume, 
gradually  exi)Osing  Lake  Iluleh  and  the  Jordan  Valley,  Lake  Tiberias, 
and  eventually  the  Dead  Sea — until  the  time  arrived  when  the  evapora- 
tion was  balanced  by  the  amount  of  water  which  poured  in  by  the  Jordan 
and  other  rivers. 

Since  then — ^that  is  to  say  throughout  the  historical  period—the  height 
of  the  Bead  Sea  has  remained  nearly  the  same ;  some  years  falh'ng,  and 
again  rising  a  few  feet,  according  to  the  rainfall  in  the  hill  country.  The 
salt  which  was  left  in  the  soil  has  gradually  been  washed  out  in  places, 
but  in  others  it  still  remains,  and  prevents  verdant  vegetation  until  it  is 
washed  out  by  meatis  of  irrigation.  It  would  be  possible  now,  by  means 
of  a  cutting  from  Tiberias,  to  irrigate  the  whole  of  the  Jordan  Valley  and 
put  it  under  cultivation,  giving  a  large  area  for  growth  of  grain,  but  this 
cannot  be  done  under  the  present  (Government.  Meanwhile  the  land  lies 
enjoying  a  long  Sabbath,  except  near  the  river-side  on  the  Jordan  banks, 
\\  hci  e  corn  has  been  grown  since  the  earliest  time — ^for  certainly  close  on 
4000  3-car.s. 

Palestine  can  be  divided  physically  into  many  portions.  There  are 
the  rich  loamy  plains  along  the  Moditerrauean  sea-shore,  whose  soil  grows 
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the  moBt  splendid  com ;  then  the  swelling  hill  eountry ;  and  again  the 
mountainoas  districts,  rising  to  ahout  3000  feet;  then  a  steep  fall  of 
4500  feet  into  the  Jordan  and  Dead  Sea  Valley;  a  rise  again  of 
4000  feet  to  the  land  of  Gilead  and  Moah,  a  narrow  district  of  hilly 
eoantry ;  and  then  the  great  level  plain  forming  the  desert  of  Arabia — 
desert  enough  in  certain  seasons,  hut  in  others  a  beautiful  grass  country, 
inwhidicom  is  grown  without  difficulty.  To  the  north  rise  the  twin 
mountain  ranges  of  Libanus  and  Anti  Libann?:,  with  the  tall  white  peak 
ol  Hennon  overlooking  the  rise  of  the  Jordan,  a  country  rich  in  fruits, 
sad  in  ruins — ajid  in  remnants  of  ancient  races. 

Thk  Resources  of  Palestine. — It  is  estimated  that  Palestine  at 
one  time  supported  a  population  of  at  least  ten  times  that  which  it 
supports  at  i)ie?ent.  MTion  one  comes  to  view  the  existing  ruins,  it  is 
evi.U'iit  that  this  is  not  over  estiinate<l,  and  tliat  tlie  population  may  have 
betii  twenty  times  its  jiresent  amount.  Then  the  question  arises,  Why  is  it 
now  H)  comparativvly  unfruitful  and  unhealthy  1  The  rei)ly  is  most  simple: 
A  government  which  cares  not  for  tlic  people;  its  only  object  being  to 
screw  the  highest  revenue  it  can  wring  from  them. 

The  results  are  no  roads,  wagons,  harbours,  boats.  Justice  is  too 
UDccrt^iin  to  allow  of  capital  being  em[>loyed  in  cultivation.  Great 
carelessness  has  arisen  as  to  husbandry,  knowledge  has  departed,  and  a 
proper  succession  of  crops  is  unknown.  There  are  not  sufficient  people 
to  till  the  land.  The  terraces  on  the  hill-sides  have  fallen  into  decay, 
snd  have  accumulated  in  the  valley  bottoms.  The  rain  which  once 
percolated  into  the  mountain-sides  now  rushes  down  those  bare  slopes, 
sod  plays  havoc  with  the  vegetation  below,  running  rapidly  to  the  sea. 
Consequently  the  perennial  fountains  have  ceased  to  flow  in  many  cases, 
s&d  in  others  the  supply  of  water  has  been  greatly  reduced.  This  has 
rescted  upon  the  atmosphere ;  clouds  cease  to  hover  over  the  country  at 
certsin  seasons,  as  in  former  days ;  and,  lastly,  the  rain  has  ceased  to  fall 
in  proportion  to  the  requirements  of  the  land. 

This  cause  and  effect  is  not  hypothetical;  it  can  be  traced  out  in  the 
minutest  details.  As  regards  Palestine,  it  may  be  fairly  said  that,  up  to  a 
certain  point,  the  more  people  it  has  the  more  it  will  support,  always 
supposing  a  just  government ;  but  at  present  the  people  are  oppressed 
and  wronged,  there  is  no  security  of  property  or  person,  no  justice,  no 
honesty  among  the  officials,  no  freedom  of  the  press.  Bribery  and  cor- 
ruption, in  our  sense  of  the  word,  are  mild  terms  to  use  ;  and  unfortunately, 
the  maladministration  commences  at  the  to]) — no  Pasha  cau  ati'ord  to  be 
honest,  no  Governor-General  can  venture  to  be  ju.st. 

Unhappily,  the  days  are  gone  by  when  the  Moslem  rulers  were  tolerant 
of  creeds,  and  ibstcrcd  the  trade  of  Jews  and  Christians.  During  the 
days  of  Saracenic  learning,  bot  h  Jews  and  Christians  were  permitted  full 
freedom  of  religious  worship,  and  a  certain  amount  of  civil  liljerty,  but 
Siljuk  the  Turk  scared  liberty  uwuy  full  eight  centuries  ago,  and  it  has 
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not  returned.  It  was  the  Turks  wlio,  by  their  iutolerance,  brought  the 
arms  of  Europe  to  bear  against  them  in  the  Crusades ;  and  it  is  the  Turks 
who  now  oppress  tlie  jtcople  of  Syria — not  the  Cliristians  and  Jews  only, 
but  also  the  Arab  Moslem.  For  the  Turk  to  tlie  Arab  is  an  ali^ni  and  a 
barbarian.  The  Arab  is,  as  it  were,  a  Moslem  by  nature  ;  the  Turk  cannot 
even  become  a  Moslem  ]»y  art  If  a  peasant  giows  rich  and  looks  fat,  he 
finds  himself  j»ut  in  prison  and  eased  of  liis  wealth — for  the  Pasha  can 
only  live  by  his  extortion.  Immediately  the  fellah  l>cginR  to  cultivate,  he 
is  taxed  heavily,  not  on  what  he  obtains  as  fruits  of  the  soil,  but  on  what 
he  is  going  to  obtain  several  years  hence. 

Now,  as  to  the  present  condition  of  the  country.  In  the  plains  the 
soil  is  wonderfully  rich,  and  wells  can  be  sunk,  though  at  considerable 
deptfas ;  the  hill-sides  are  bare,  the  soil  having  tumbled  to  the  bottom  of 
the  steep  deep  valleys,  but  there  it  lies  ready  for  redistribution.  The 
fountains  are  dry,  the  hill-tops  are  denuded  of  their  trees,  the  douds  are 
wanting.  This  is  not  the  condition  of  the  country  as  the  Promised  Land 
— ^Moses  promised  them  a  **land  of  brooks,"  not  of  dry  valleys  as  now 
exists  but  of  pools,  fountains,  and  running  waters. 

The  white  skeletons  of  the  old  system  of  tenancy  still  visible  on  the 
bare  mountain«sides,  and  the  roots  of  trees  still  peering  from  the  rocky 
fissures,  attest  the  fact  that  the  hill  country  of  Palestine  w:is  once 
cultivated  in  a  satisfactory  manner.  The  system  was  very  simple.  Walls 
of  rough  stones  were  built  round  the  hill-sides,  3  to  4  feet  high,  accord- 
ing to  the  steepness  of  the  slope,  and  the  space  between  them  and  the 
hill  filled  in  with  fat  loam  ;  then  another  wall,  and  another  from  bottom 
to  top,  until  the  mountain-side  presented  the  appearance  from  the  ()i)pos!te 
hills  of  a  series  of  steps — from  the  bottom  it  looked  like  a  stone  wall, 
from  the  toj)  it  looked  in  Spi  ing  like  a  green  plateau  w!\ero  the  trees  did 
not  hide  it.  Any  one  ^\ho  has  seen  the  terraces  in  France,  Italy,  or 
Spain  will  understand  the  system. 

On  these  terraces  were  planted  the  fruit-trees — figs,  vines,  mulberry, 
apple,  and  others,  those  of  a  more  delicate  nature  being  planted  on  the 
ni)rthern  side,  so  as  to  be  less  exposed  t^  the  full  effect  of  the  scorching 
sun's  rays.  These  trees  would  iluust  their  roots  into  the  rocks.  The 
rain  in  falling  would,  instead  of  rushing  down  in  torrents  to  the  valley, 
lie  on  the  terraces  and  percolate  over  to  the  roots  of  the  trees,  and  thence 
into  the  mountain-sides,  and  from  thence  would  issue  again  by  and  by  as 
perennial  streams.  The  water  which  remained  in  the  soil  about  the 
roots  of  the  trees  enabled  them  to  spread  out  their  leaves  in  thick  groves 
over  the  land,  thus  protecting  it  from  the  sun.  The  soil  was  therefore 
not  burnt  up  and  parched,  but  gave  out  moisture  daily,  rising  above  the 
trees,  and,  on  reaching  the  higher  and  cooler  atmosphere,  was  condensed 
into  douds,  thus  protecting  the  trees  and  land  as  it  were  with  an  umbrella. 

Thtt8»  where  there  is  now  a  glaring  sun,  dry  winds,  dry  earth,  and 
absence  of  vegetable  products,  were  once  fleecy  clotids  floating  through 
the  balmy  air,  the  heat  of  the  sun  tempered  by  visible  and  invisible 
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mpoun,  groves  with  moist  soil,  trickling  streamlets  issuing  from  the 
loeks,  a  vopdant  vegetation,  and  an  abundant  population — and  with  a 
good  gpvemment  this  might  he  hrought  about  again. 

In  spite  of  the  government,  the  influx  of  European??  is  altering  Pales- 
tine for  the  better,  and  I  have  seen  changes  take  place  under  my  own  eye 
in  the  space  of  three  years,  and  I  can  point  out  places  wIhto  cultivation 
has  been  fostered  by  Societies,  and  where  the  whole  climate  has  altered. 
One  great  result  of  tcn  acing  the  mountain-sides  is  the  increased  amount 
of  water  in  the  fountains  at  the  foot  available  for  irrigation  purposes,  and 
the  raising  the  water  in  the  wells  in  the  plains  nearer  to  the  surface.  At 
present,  a  great  portion  of  the  water  which  rushes  in  torrents  down  the 
wadies  forms  into  unhealthy  lagoons  along  the  coast,  and  is  thus  almost 
worse  than  useless. 

The  soil  in  the  plains  is  so  exceedingly  rich  that  it  still  supports  a 
great  number  of  villages,  but  the  ruins  of  others  are  vieible  in  idl  direo* 
tiooi.  In  each  villsge  there  is  at  least  one  common  well,  with  a  wheel 
revolving  night  and  day,  worked  by  animals  supplied  by  the  villagers. 
The  water  is  not  only  ujBed  for  ordinary  purposes,  but  also  for  irrigating 
die  fruit-trees. 

One  of  the  great  dangers  to  the  plain  is  the  rolling  sand,  blown  up 
from  the  sea-shore,  and  advancing  in  mighty  billows  thirty  to  forty  feet 
lugh.  They  have  taken  hundreds  of  years  to  grow  to  this  height,  and  if 
not  checked  will  in  time  engulf  the  richest  portion  of  the  {^ns.  In 
some  parts,  as  down  near  the  Suez  Canal,  they  have  reached  the  height 
of  several  hundred  feet,  and  have  quite  covered  up  the  old  Land  of 
Qoshen.  Here  is,  then,  a  most  extraordinary  sight — a  series  of  wells  which 
existed  in  the  earliest  times,  and  which,  by  the  labour  of  the  inhabitants, 
has  from  time  to  time  been  kept  clear  of  sand,  until  at  the  present  time 
it  exists  at  the  bottom  of  an  enormous  crater  of  sand.  In  the  same  way, 
in  the  plain  of  Philistia,  you  may  ride  over  miles  of  sandy  dunes,  rising 
and  falling  exactly  like  waves  of  the  sea,  which  have  been  suddenly 
solidified,  and  in  journeying  on  you  come  to  craters  in  the  sand  with,  at 
the  bottoms,  fruit  trees,  then  to  a  cottage,  with  its  little  garden — all  sur- 
rounded and  engulfed  in  sand,  which  the  peasant,  by  toilsome  labour  day 
after  day,  keeps  off  his  treasures.  No  doubt  these  isolated  farms  are  but 
the  remnants  of  villages  which  ha\  e  been  completely  covered  over,  and 
as  time  goes  on  some  of  the  fairest  lands  of  Palestine  will  thus  be  lost. 
In  parts  where  the  winds  are  very  violent,  the  tops  of  these  sand  dunes 
have  a  rapid  motion,  travelling  several  feet  in  a  year,  so  that  in  some 
places  I  have  seen  telegraph  posts  hanging  in  the  air  suspended  by  the 
wsn,  while  those  which  had  been  in  the  troughs  are  nearly  covered  over 
liy  sand. 

The  FEOPLiE.^Fellah]n  are  the  fanning  population  of  Palestine.  They 
differ  m  raoe  from  the  townspeople,  and  differ  among  themselves.  There  is 
no  leason  for  suggesting  that  they  are  Arabs  of  the  desert  History  gives 
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US  no  wamnt  for  saj^onng  this.  All  testimony  goes  to  shov  that  they  are 
the  people  of  the  eountty  from  the  earliest  date.  What  is  the  admiztiire 
of  Hebrew,  Egyptian,  Babylonian,  Greeh,  or  Latin  blood,  we  haye  no 
means  of  ascertaining,  but  we  have  eyery  reason  for  suppoHing  that  they 
are  the  direct  descendants  of  the  hewers  of  wood  and  drawers  of  water 
who  were  left  in  the  land  at  the  time  of  the  conquest  nnder  Joshua. 
Language  does  not  serve  as  a  certain  guide,  hut  in  this  instance  there  is 
a  survival  of  the  ancient  names,  which  goes  far  to  show  that  the  fellahin 
are  of  the  old  race,  with  subsequent  admixture ;  and  the  remnant  of  idola- 
trous worship  also  supports  this  view. 

Our  own  insular  manners  and  customs  are  in  many  respects  of  ancient 
date— quite  two  thou'^and  years  old  :  :ind  therefore  it  should  nat  be 
surprising  to  find  in  Palestine  a  people  Viut  little  changed  for  at  least 
three  thousand  years.  Although  a  sturdy  independent  race,  yet  they  are 
accustomed  to  bow  and  ho.ml,  and  not  to  present  stitt  nef^l\s  to  tho  s-torm. 

They  have  htuMi  croditcd  witli  many  barl  qurdities  and  vices  :  let  ni<' 
say  that  perhap.^  wo  tliinlc  the  worse  of  thvm  because  tliey  are  not 
ashamed  of  themselves — they  know  no  better.  And  yet  tliis  is  a  Tiiaiter 
for  consideration.  Wo  are  civilised  and  Christians,  aTnl  know  ri^^lit  from 
^\Ton•:,  and  arc  full  of  vices;  they  are  very  little  worse  than  oiir.-olves, 
and  are  ignorant  of  right  and  wron;?.  Many  accusations  iigainst  them 
fall  to  the  erround  wlion  in<[niied  into.  It  is  constantly  stat<»d  that  they 
are  liars  pre-eminently.  I  cannot  concede  this.  I  believe  there  is  no 
liar  like  the  Europearj ;  he  never  knows  when  to  stop.  The  Arab  lies  in 
the  most  barefaced  manner  until  a  certain  point ;  if  he  once  speaks  the 
truth  he  sticks  to  it,  and  will  not  vary  his  statement.  It  was  this  know- 
ledge of  his  character  which  enabled  me  to  unravel  the  mystery  about 
Professor  Palmer  in  1882.  It  is  a  characteristic  of  most  native  tribes. 
I  must  confess  that  I  hear  fewer  lies  when  among  savage  races  than  in 
Europe.  Here  we  have  the  story  varied  in  every  conceivable  manner ; 
among  them  the  story  can  have  but  few  varieties — ^their  memories  are  so 
good  that  they  can  relate  what  they  are  told  word  for  word,  so  that  you 
may  have  exactly  the  same  story  from  a  dozen  sources.  In  Britain  they 
would  all  differ.  I  know  scores  of  Arabs  and  savages  into  whose  hands 
I  would  ventnrc  my  life.  They  have  their  code,  and  we  have  ours.  An 
Arab  will  risk  his  life  to  save  that  of  one  he  vouches  for. 

At  one  moment  an  Arab  may  cut  your  throat  witiiout  compunction ; 
a  moment  after,  if  he  has  given  yon  his  plight^  he  will  save  you  at  the 
risk  of  his  own.  I  have  employed  the  most  unmitigated  scoundrels 
from  the  most  cut-throat  villages  in  Palestine,  and  have  found  them  to 
be  as  docile  and  harmless  as  any  one  could  wish.  Many  a  time  h-.wo 
Sergeant  liirtles  and  I  been  entirely  at  the  mercy  of  two  or  three  of  our 
fellahin  workmen — lowered  down  by  ropes  by  them  ijito  deep  Lndlic^s, 
when  a  slip  would  have  lost  our  lives,  and  been  acconntcd  a  mere  acci- 
dent. I  have  the  utmost  faith  in  the  Arab  peasant  if  he  is  taken  in  the 
right  way.   At  the  same  time  I  will  allow  that  he  thinks  nothing  of 
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ftpealing  behind  a  stranger,  and  despatching  liim  with  a  blow  on  the  head. 
An  Anb  will  beat  round  the  bush,  and  tell  all  manner  of  lies,  until  you 
drive  him  to  the  tnithj  when  he  once  tells  it,  it  is  finished— he  will  say  to 
all  your  cross-examination,  "I  have  told  you,  it  is  finished."  He  is 
wonderfully  enduring,  but  be  has  his  limits,  and  seems  to  make  bis 
mind  up,  before  be  endures,  bow  far  he  will  go.  I  heard  of  one  man 
who  stole  and  concealed  a  piastre  (2^d.),  and,  after  having  received  one 
hundred  strokee  of  the  bastinado,  he  spat  the  piastre  out  of  his  mouth — 
he  had  arrived  at  his  limit  I  cannot  agree  that  they  have  no  sense  of 
humour — they  are  brimming  over  with  humour,  and  are  as  full  of  chaff 
a  Briton.  I  found  chaff  the  great  lever  for  working  among  them. 
When  I  have  been  set  upon  hy  a  village,  I  have  always  endeavoured  to 
make  one  of  the  people  look  foolish  before  the  others;  as  soon  as  this  was 
accomplished,  they  m  ould  laugh  at  him  with  me,  and  I  was  safe.  On  one 
occasion  T  was  on  llm  top  of  a  small  hill  or  mined  heap,  which  they  tried 
to  carry  by  assault.  I  had  a  stick,  and  the  first  assailant  had  a  stick,  and 
we  camf  to  blows !  The  others  watched.  I  managed  to  avoid  showing 
the  pain  I  felt  when  struck  ;  but,  whenever  I  struck  my  antagonist,  I  made 
a  faf'e,  and  jeered  at  him  to  come.  lie  could  n^t  stand  it,  and  looked 
foolibli ;  they  all  laug]u'(l  nt  him,  and  tlien  crowded  round  mo  in  great 
eood  hninoiir — having  t  oiin'  to  lauL,di  with  me  and  become  my  friends. 
They  will  readily  symiiathi.sc  with  Europeans,  especially  our  countrymen, 
and  very  soon  attach  themselves  to  us.  One  has  to  humour  their  little 
peculiarities.  They  will  not  sell  bread,  and  they  are  ton  jioor  to  give  it. 
How  is  one  to  get  it  from  them  ?  One  has  to  go  through  a  ceremony — 
make  them  a  present  of  the  value  of  the  bread,  and  they  will  bring  the 
bread  shortly  down  as  a  present;  one  can  trust  them  to  do  that 
With  them  trust  begets  trust.  After  I  once  knew  them,  I  made  no 
bargains  as  to  wages,  but  paid  them  what  we  considered  necessary,  and 
got  their  receipt.  If  it  was  a  question  of  renting  land,  a  receipt  was 
absolutely  necessary — otherwise  they  would  come  again  next  year  and 
claim  payment ;  but  we  hear  sometimes  of  bills  being  sent  in  a  second 
time  even  in  £iux>pe ! 

Though  called  Moslems,  their  religion  is  certainly  derived  from  ancient 
sources.  Ilfixed  up  with  the  Moslem  creed,  they  have  certain  customs 
of  very  ancient  date,  which  have  a  strong  smack  of  the  worship  that 
obtained  at  the  time  that  the  Israelites  entered  the  land. 

They  have  their  sacred  places,  generally  on  heights,  which  they  call 
after  some  saint,  known  or  unknown.  Hero  is  Tniilt  a  small  square 
building,  with  domed  roof  —  called  a  waly,  cubbeh,  or  Makftm.  The 
gnmnd  is  sacred,  and  the  trees  around  are  sacred.  A  man  dare  not  tell 
an  untruth  when  on  this  spot ;  his  promise  made  here  is  sacred  ;  articles 
left  here  aro.  as  a  rule,  perfectly  safe.  On  one  occasion,  however,  I  was  on 
a  journey  with  a  Bedouin  sheikh  and  inianm.  Tlie  Bedouin  wanted  com, 
and  we  came  to  a  Makara,  wiiere  some  coru  had  been  left.  Our  horses 
were  knocked  up  for  want  of  food.   The  imaum  rehearsed  an  incantation, 
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and  desecrated  the  ground.  Tliej-  took  what  corn  they  required,  and 
then  roconsecrnti  il  it,  and  jiassed  on  their  way.  They  said  it  was  an 
unuaual  action.  The  spirit  of  the  sheikh  inhalnts  the  sacred  spot,  and 
blesses  or  curees  the  people — and  hero  vows  are  made. 

DwELUNGB. — ^Tfae  people  aie  divided  into  two  diBtinct  cIasbm,  acooid> 
ing  as  they  dwell  in  tents  or  houses.  The  tent-dwellers,  like  the 
Israelites  before  entering  the  Promised  Land,  are  nomads,  shifting  their 
tenta  from  place  to  place,  as  it  seems  most  desirable  to  them.  The 
hou8e4wellers  are,  of  course,  fixed  in  position,  and  therefore  more  under 
control  Ibrahim  Pasha,  when  he  governed  Palestine  from  Egypt,  some 
forty  years  ago,  recognised  this  great  principle,  and  reduced  the  lawless 
Bedouins  to  immediate  subjection  by  causing  them  either  to  live  in  houses 
or  to  vacate  their  territories.  Tiiere  are  in  the  Adwan  country,  at  the 
present  time,  tlie  stone  houses  which  they  were  forced  to  occupy  at  that 
time^  and  at  wliich  they  looked  with  the  greatest  disgust  and  abhorrence; 
for  not  only  was  it  disagreeable  to  them  to  live  in  so  foreign  a  manner, 
but  it  also  deprived  them  of  their  power  to  inflict  injury  on  others,  as 
their  women  and  cluldren  and  chattels  were  always  to  be  found.  The 
houses,  about  whicli  I  am  now  going  to  speak,  ranj;c  in  magnificence 
from  .straw  huts  to  stone  mansions.  'I'hay  are,  as  a  rule.  Hat-roofed, 
as  in  so  many  parts  of  the  IMeditcrranean.  They  are  in  many  cases 
constructed  with  a  Ijattlemcut  or  parapet  wall,  to  prevent  any  one 
falling  over  it  by  accident  (as  is  provided  for  in  Deut.  xxii.  8).  These 
flat  roofs  are  used  for  a  variety  of  purposes— drying  figs,  raisins,  and  other 
fruits ;  airing  the  corn  and  flowers,  t^ilking  over  i)usiness  matters,  and 
sleeping.  When  I  was  in  occu])ati<»n  of  Tor  in  1882,  our  Marine  sentinel 
wa.s  ol  Jiged  to  step  over  tiie  prostrate  form  of  a  shimbering  archbishop, 
whenever  he  marched  roimd  on  lii-s  beat.  In  \  iliagcs,  the  proclamations 
are  usually  made  from  the  housetop  of  the  sheikh,  just  as  occurred  in 
early  days. 

These  flat  roofs  were  in  most  instances  made  of  mud,  resting  on  brush- 
wood, supported  by  joists  of  fir  or  other  timber ;  but  in  towns  cement  is 
frequently  used,  or  a  kind  of  salt  mud,  beaten  in  diligently  for  many 
hours.  In  the  Lebanon,  earth  is  often  used  of  considerable  thickness,  and 
on  each  loof  is  a  roller  of  stone,  with  a  moveable  wooden  handle,  which 
can  be  taken  oS  and  transferred  from  one  roller  to  another — each  roof 
having  its  own  roller.  Immediately  rain  falls,  these  rollers  are  put  into 
use  so  as  to  fill  up  the  cracks,  and  prevent  the  water  from  entering  the 
houses.  The  seeds  from  grasses  and  weeds  wafted  in  the  air,  or  brought 
up  with  the  friiit  and  wine,  take  root  in  the  roof,  and  quickly  spring  up, 
and  as  quickly  wither  away  from  want  of  moisture,  giving  rise  to  the 
saying,  "  As  grass  upon  the  housetop." 

At  Jerusalem,  we  read  that  people  lived  on  and  used  the  liousetops  for 
various  purposes ;  and  it  has  been  eitcd  as  singular  that  at  the  present 
time  the  housetops  are  for  the  most  part  domed,  and  not  flat.  The  reason 
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of  thif  is  very  apparent.  During  tlie  siege  of  Jerusalem  by  Titus,  the 
wood  for  several  miles  around  was  cut  down  to  supply  the  various  engines 
of  war — battering  rams,  etc.  The  countr\  was  denuded  of  its  trees.  Up 
to  this  time  all  the  houses  were  flat -rooted  ;  but  from  hencefoi-th,  in  re- 
building the  city,  a  new  feature  was  introduced  into  the  housos.  There 
being  no  wood  readily  obtainable,  and  stone  being  cheap  and  easily  procured, 
the  bouses  were  built  with  stone  domes,  and  very  tliiek  walls  to  suppoi  t 
khan.  The  result  uf  thi.s  has  bcuu  that  the  ruins  of  the  various  Jerusa- 
tenu  destroyed  since  the  time  of  Titus  are  much  more  bulky  than  those 
of  the  JenualemB  which  preceded  his  time.  One  of  the  proofs  of  the  erec- 
tion of  stone  roofs  in  Jerusalem  in  early  days  is  the  discovery,  during  our 
excavations,  of  a  stone  roller  for  a  fiat  roof,  exactly  similar  to  those  in  use 
now  in  the  Lehanon,  which  must  have  been  buried  some  centuries  before  . 
the  destruction  of  Jerusalem  by  Titus.  In  the  villages  the  houses  are 
built  of  sun-dried  briclm,  and  consist  of  one  or  more  rooms  on  the  ground 
floor.  In  cases  where  there  is  only  one  room,  there  is  often  a  raised  dais^ 
on  which  the  family  Uve^  while  the  cattle  occupy  the  remainder.  On  the 
roof,  in  summer-time,  are  erected  booths  of  leaves  or  mats,  for  sleeping  and 
living  in.  The  doors  and  window-shutters  are  of  rough  wood,  and  there 
are  no  chimneys ;  the  wood  fires  do  not  require  it.  One  gets  very  soon 
sceuBtomed  to  the  wood  smoke.  The  bricks  are  made  of  mud,  with 
chopped  straw  intermixed,  and  sometimes  a  little  cow-dung.  In  some 
parts  cow  dung  is  flapped  against  the  walls  to  dry  in  the  sun,  to  be  used 
siibspfjuently  as  coal ;  but  when  Avood  is  available,  the  cow-dung  is  much 
used  for  making  b«)xes  and  jars,  by  mixing  it  with  mud  and  straw.  Each 
house  ujsually  eontains  one  or  moTc  enonnons  amiihorae,  made  of  mud  and 
cow-dung,  in  wliieh  the  corn  is  kept ;  and  s(juare  l)Oxes  are  also  made  of 
the  same  material  for  other  stores.  The  furniture  of  thf  ])oor  is  usually 
most  simple,  eonsistiuif  only  of  rush  mats,  ))edding,  and  cooking  utensils.- 
All  houses  are  plentituily  supplied  with  pottery-jars  for  holding  water,  and 
the  potter  is  constantly  at  work,  for  jars  are  continually  broken.  One 
of  the  most  certain  indications  uf  .ui  ancient  site  in  Palestine  is  a  lieap  of 
broken  j>ottery.  Herodotus  tells  us  tliat,  in  liis  day,  jars  of  water  were 
taken  from  i^gypt  into  Syria  ;  but  this  refers,  probably,  only  to  those  parts 
of  the  desert  bordering  on  Egypt.  In  Jerusalem  the  potter  makes  his 
day  from  the  red  virgin  eartii  found  in  the  limestone  port-holes  in 
the  neighbourhood,  mixed  with  yellow  clay  from  Olivet,  in  certain 
proportions. 

Glass  has  been  in  use  in  Palestine  since  very  early  times.  During  the 
Roman  period  it  was  common.  It  is  stUl  made  at  Hebron ;  but  it  is  only 
now  made  into  glass  bottles,  and  into  bangles  and  bracelets  for  the  women. 

Soap  is  also  made  in  Jerusalem  for  the  people,  of  olive  oil  and  soda. 
The  soda  is  derived  from  saliferous  plants  by  burning  them.  In  the 
villages  are  generally  many  beehives  of  potteiy  or  bark.  Bees  are  easily 
kept  in  Palestine;  and  in  some  parts  they  hive  in  the  rocks^  and 
honey  may  be  sucked  out  of  the  rocks.  Travellers  have  in  some  instances 
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found  the  honey  exuding;  the  Moslem,  not  requiring  the  grape  for 
wine,  makes  it  into  "dibs"  or  treacle,  so  that  the  culture  of  bees  is  not 
so  necessary  with  Uiem. 

In  many  parts  the  villages  are  surrounded  by  groves  of  olive-trees, 
and  in  some  cases,  particularly  in  the  mountains,  by  fruit-gardens.  The 
fellah  is  a  good  husbandman,  and  will  work  all  day  in  the  fields  with 
happiness. 

Jews. — It  is  constantly  stated  that  the  Jews  are  returning  to  Palestine 
in  great  numbers.  TMs  is  true,  but  as  they  only  go  there  to  die,  when 
at  an  advanced  n^'c,  the  Jewish  population  does  not  naturally  increase, 
although,  no  d'>ul>t,  there  is  a  stead}-  increase.  They  occupy  four  holy 
.  cities — Jerusalem,  Hebron,  Safed,  and  Tiberias.  They  are  also  to  bo  found 
in  the  towns  on  the  coast  in  small  rminbers.  Few  of  them  l»elong  to 
Palestine — that  is  to  say,  they  have  for  the  most  |>art  returned  to  Pales- 
tine in  later  times,  having  l)een  wandering  or  located  in  other  countries. 

Eighteen  hundred  years  ago  the  Jewish  nation  had  spread  in  colonies 
over  Assyria,  Asia  Minor,  Arabia,  N(»rtheru  Africa,  iireece,  Italy,  and 
Spain  ;  and  six  hundrod  years  ago  they  w  i-re  in  great  force  in  Arabia,  govern- 
ing districts,  where  tliey  wore  3U(),()0(>  strong,  and  had  spread  from  Russia 
to  India  an<l  China,  and  from  Arabia  to  Aby«*5?inia  and  Nubia.  They  had 
also  settled  in  tieiniany  in  great  nuinbera.  Since  then  they  appear  to 
have  been  greatly  absorl)ed  or  to  have  died  out,  as  the}'  arc  now  chit^tiy 
represented  by  tlie  .Jewish  pupulatiuu  in  and  about  Poland,  and  iha 
exiles  from  Spain  in  ^loroceo. 

The  Jews  are  divided  into  two  powerful  sects  in  Palestine— those  from 
Germany,  Eussia,  and  Poland,  called  Ashkenanm,  and  those  from  Morocco 
(exiles  from  Spain),  called  Sepherdim.  There  is  also  a  small  sect  of 
reformed  Jews  called  Careites,  who  reject  tradition,  and  adhere  only  to 
the  Scriptures. 

The  Jews  in  Jerusalem  may  perhaps  number  10,000,  of  whom  6000 
are  Aahkenasim,  and  4000  Sepherdim.  The  latter,  coming  from  a  Moslem 
territory,  are  rayahs — f.e.,  ordinary  Turkish  subjects ;  while  the  fonner, 
coming  under  the  Oapitulstions,  are  treated  as  foreigners,  and  are  looked 
after  by  the  consuls.  The  Sepherdim  assert  that  they  were  colonists 
in  Spain  at  the  time  of  the  crucifixion,  and  are  in  no  way  responsible  for 
the  rejection  of  the  Messiah ;  and  reason,  in  a  very  subtle  manner,  that  as 
He  was  rejected  lie  could  not  be  the  Messiah.  And  one  of  the  rabbins 
informed  me  that  the  second  advent  of  the  Christians  will  be  the  coming 
of  the  Messiah  to  the  Jews.  They  dress  in  Oriental  costume,  speak  the 
Spanish  language,  and  have  the  same  features  as  the  Jews  of  Morocco. 
They  are  a  lightdiaired,  sometimes  reddiaired,  race.  They  are  robu?;t, 
industrious,  accustomed  to  hard  work,  lionest,  straightforward,  and  are 
fond  of  agricultnre-  whieh  liking  ihey  have  derived  from  their  sojourn 
in  Morocco,  where  they  till  tlie  ground.  The  AshkenaBim  are  a  very 
peculiar  people,  full  of  the  wild  fanatical  zeal  which  distinguished  the 
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race  so  many  hnndred  years  ago  ;  full  of  religious  fervour,  and  at  times  so 
etrriecl  away  hy  impulses  of  passion  that  they  un-  not  amenable  to  reason. 

They  are  fragile  in  appearance,  but  their  courage  and  fortitude  make 
up  for  want  of  stamina.  Many  of  them  are  entii-cly  supported  by  the 
haiiukahf  or  money  sent  to  them  for  their  prayers  for  those  in  otlior  parts 
of  the  world,  who  cannot  afford  to  come  them-selvc^.  Witli  all  their 
fanaticism,  there  is  a  fiaukuus.->  and  straiijhtforwardness  about  them,  M'ith 
which  our  euuutr^  nien  cannot  fail  to  synipathise ;  and  I  am  boutul  to  say 
of  the  Jews  generally  iu  raU-stino,  I  found  them  of  great  assistance  to  me, 
and  most  friendly,  even  iu  matters  where  their  religious  couviction  might 
have  arrayed  themselves  against  the  work  I  carried  on. 

Since  the  destruction  of  the  temple  by  Titus,  the  Jews  have  been  in 
tbe  habit^  whenever  permitted,  of  collecting  together  in  JeruBalem  to 
moorn  over  the  loet  glories  of  their  ancient  city  and  the  house  of  €k>d ; 
«nd  in  earlj  times  were  allowed  to  enter  the  temple  enclosure  once  a  year, 
to  anoint  with  oil  the  protruding  rock  "  of  the  iSanctum  Sanctorum,  and 
"make  lamentation,  with  groans,  and  rend  their  garments,  and  so  retire." 
But  in  the  fourth  century  they  were  turned  out  of  the  temple  enclosure, 
And  only  allowed  to  approach  its  walls,  and  there  lament^  as  at  the  present 
day.  The  portion  of  the  old  temple  now  set  apart  for  this  purpose  is  on 
the  west  side,  and  is  now  called  the  AVailing  Place ;  and  here  tlie  Jews  on 
Friday  evenings  congregate,  and  read  the  book  of  Lamentations,  and  rock 
themselyes,  and  shake  their  bones  in  anguish ;  for  they  still  follow  in  this 
the  practice  of  their  forefathers. 

Language. — The  language  spoken  in  Palestine  among  the  people  is 
Arabic,  differing  in  dialect  from  the  Bedouin  j)eople  of  Esrypt  and  of 
Damascus.  The  Turkish  otJicials  talk  Turkisli,  and  ?nmo  of  tliem  do  not 
know  Arabic,  and  are  looked  upon  as  aliens  by  the  native  population. 

Gerizim  and  the  Samaritans. — Much  has  been  said  and  ^vTitten  on 
the  subject  of  the  fertile  Herizim  nud  tlie  sterile  Ehai,  the  Mountain  of 
BlesHings  and  the  Mountain  of  Curses  ;  ])tit  there  is  little  to  choose  between 
them.  They  .stand  side  by  side,  north  and  .south,  tlic  southern  slojieof  each 
being  equally  barren,  the  noilhern  slopes  being  fertile,  on  account  of  their 
springs,  more  numerous  on  Gerizim  than  Ebal.  But  inasmuch  the 
the  town  of  Shechem  lies  between  the  two  mountains,  and  derives  all  its 
water  from  Gerizim,  the  idea  has  gradually  been  formed  by  travellers  that 
there  is  a  difference  between  the  two,  accounting  for  their  being  chosen 
for  the  blessings  and  curses.  It  is  asserted  by  some  writers  that  G^zim 
is  identical  with  the  land  of  Moriah,  where  Abraham  took  Isaac,  and  some 
go  80  far  as  to  say  that  Gerizim  was  originally  intended  as  the  spot  where 
the  ark  of  the  covenant  was  to  rest,  but  that  circumstances  subsequently 
forced  Jerusalem  or  Zion  upon  the  people.  Of  one  matter  we  may  be 
quite  certain — of  all  places  in  Palestine  there  is  no  more  fitting  place  to  be 
found  for  the  ceremony  there  enacted.   In  the  gorge  between  the  two 
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mountains  aro  two  natural  theatres,  half  :i  milo  in  diameter,  and  facing 
each  other,  forming  onv  amphitheatre,  in  wliidi  the  assembled  hosts  of 
Israel  could  meet  face  to  face,  to  hear  and  re'^pond  to  the  law  read  by  their 
leader  Joshua,  Up  the  valley,  and  heyuud  the  theiiti  eji,  i.s  the  ancient  city 
of  Shechom,  now  Nablous.  It  is  a  peculiarly  favoured  spot,  and  its 
position  is  lovely — here  al<)ne  in  Palestine  at  the  present  day  does  water 
ripple  in  ducts  thidULih  the  streets  and  courtyards  in  sufficient  quantities 
to  enable  the  iiihubitants  to  use  it  liberally  without  re^aidintr  it  as  a 
luxury.  At  all  seasons  of  the  year  the  fountains  gush  out  ju  jie\  er  failing 
plenty.  Mahomet  has  said — "  The  place  which  He  (Allah)  loveth  most  in 
the  district  of  Jerusalem  is  the  mountain  of  Nablous."  This  city  is  the 
headquarters  of  the  Samaritans,  whose  existence  at  the  presmt  daj  ai 
the  foot  of  those  holy  mountains  is  one  of  the  most  astonishing  eziBting 
testimonies  to  the  historical  accuracy  of  the  Bible.  A  few  years  ago  this 
interesting  people  had  outposts  and  colonies  in  Damascus  and  other  cities 
of  Syria,  and  a  few  centuries  ago  they  extended  into  Egypt.  Gradually 
they  hare  dwindled  in  numbers,  until  at  length  there  are  but  a  few 
femilies,  numbering  in  all  130  persons^  left  as  a  testimony. 

They  still  cling  to  the  sides  of  these  holy  mountains,  where  they 
continue  to  eat  the  "Passover,"  as  they  have  done  ^vithout  intermission, 
except  for  forty  years,  for  over  2500  years.  It  is  the  only  l<n<>\^'n 
instance  of  a  continuance  through  so  many  years  of  a  religions  rite.  In 
the  fourteenth  century  we  read  that  they  wTap  their  heads  in  red  linen  cloth, 
as  a  distinction  from  the  others,  and  this,  or  brown,  is  their  present  dis- 
tinguishing ba<lge.  In  the  twelfth  century,  Benjamin  of  Zudula  s|)eaks  of 
the  100  Cutlicans,  who  are  called  Samaritans,  occupying  Gerizim.  Josephus 
tells  us  that  they  were  Cutheans  sent  to  replace  the  tribe  of  Ephraim, 
tninr^ported  into  As^yii'a.  And  we  read  the  same  account  in  the  book  of 
the  Kings.  It  is  supposed  liy  some  that  they  are  of  the  tribes  of  Israel, 
}>ut  it  cannot  be  douVitcd  they  ari;  Cutheans.  sent  liy  the  King  of  Assyria, 
augmented  by  recruits  from  the  children  of  Israel  and  renegade  Jews, 
taught  by  priests  of  the  Israelites,  sent  from  Assyria,  to  lead  them  to  the 
w^orship  of  the  living  God. 

The  Jews,  since  the  <lestruction  of  the  temple,  have  celebrated  the 
Passover  w  ith  nmtilated  ceremony,  but  the  Samaritans  have  continued  it 
in  the  original  manner. 

Their  religion  is  remarkable  in  its  simplicity.  It  is  founded  on  the 
five  books  of  Moses,  the  book  of  Joshua — beyond  this  they  do  not  go  ; 
it  is  their  all  They  are  Saddncees — ^believe  in  no  resurrection ;  therefore 
they  re([uire  no  prophets  as  to  the  future^no  Messiah — ^no  scheme  of 
salvation.  It  is  simplicity  itself— «  code  of  morality  in  this  world — and 
there  it  all  ends ! 

They  are  bitter  enemies  of  the  Jews,  and  their  possession  of  a  volume 
of  the  Pentateuch  differing  in  some  respects  from  that  received  from  the 
Hebrews  is  a  remarkable  confirmation  as  to  the  antiquity  of  our  own 
version.    The  old  scroll  purports  to  have  been  written  by  the  great- 
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grandson  ot  Aaron.  That  it  may  have  been  copie<l  Iroiu  it,  is  piti^able, 
but  this  in  particular  i«  generally  ascnbed  to  the  thirteenth  century. 
Their  oM  Pentateuch  is  spukcii  of  ))V  the  early  Christian  Fiithei  There 
are  muiiv  re.asons  for  supposing  that  the  present  >croll  is  a  direct 
descendant  of  that  brought  to  them  by  the  Israelite  priest.  The  char- 
aderB  used  by  the  Samaritans  closely  resemble  those  on  the  Moabite 
Stone  and  the  Assyrian  Lion  weights.  Altogether,  the  Samaritan  customs 
and  records  are  the  most  interesting  to  a  biblical  scholar  that  the  world 
poflieises  at  the  present  day. 

I  have  had  the  good  fortune  to  be  present  at  the  Passover,  and  to  see 
it  celebrated ;  and,  without  any  hesitation,  I  would  say  it  is  the  most 
remarkable  sight  now  to  be  seen  on  earth — it  is  the  one  existing  conneet- 
ing  link  with  the  far-away  past 


CONFIGURATION  OF  THE  CLYDE  SEA-AREA. 

Head  €U  Meeting  of  ISrituh  ABsoctation^  IbdU. 

By  Hugh  Robert  Mill,  D.Sc.,  F.R.S.E.,  F.C.S., 

Vliemist  and  Physicist  to  Oie  dcotttsh  Marine  ^ialiau. 

biaprevions  paper^  I  was  obliged  to  preface  the  discussion  of  tempera- 
ture and  salinity  in  the  deep-water  basins  of  the  west  coast  by  a  short 
account  of  their  physical  features.  The  present  paper  deals  more  fully 
with  the  bathymetrical  conditions  of  the  Clyde  sea-area,  and  may  be 
newed  as  an  extension  of  the  descriptive  part  of  Mr.  Cadell's  discussion 
of  the  configuration  of  the  Dumbartonshire  Highlands.^ 

ToPo(iK.\l'HY. 

Tlie  general  appearance  of  the  Firth  of  Clyde  and  its  associated  lochs 
h  familiar  to  every  one,  and  the  variety  and  beauty  of  the  scenery  it  pre- 
sents are  appreciated  by  all.  There  is  probably  no  other  region  in  Great 
Britain  so  much  traversed  by  visitors  bent  on  business  and  pleasure,  and 
there  is  no  other  which  is  such  a  perfect  museum  of  physical  geograpliy. 
On  examinin<„'  a  map  of  this  district  we  see  u  wide  channel  running 
nearly  due  north  between  tlie  peninsula  of  Cantyro  and  the  mainland. 
The  island  of  Arran  lies  nearly  in  the  mid<lle  of  it,  and  at  the  upper  end 
it  is  bounded  by  tiic  deeply  indented  j)enin<ula  of  Cowal  l  lic  w  estern 
corner  of  the  wide  channel  runs  straiglit  up  as  Locli  Fync,  ai  lirst  to  the 
N.N.W.,  then  curving  towards  N.E.  The  eastern  corner  is  prolonged 
in  a  N.N.K.  direction  into  Loch  Long,  and  is  joined  abruptly  by  the 
ertuary  of  the  Clyde,  which  runs  W.  by  N.  from  Bowling.  Thus  from  a 
purely  lupugraphical  point  of  view  the  water  system  known  generally  as 

1  ScotiUk  Otogntphieal  Magazine,  vol.  ii.  June  1886,  p.  347.        *  ibid.  p.  887. 
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the  Firth  of  CU  dc*  appears  to  be  only  accidentally  connected  with  the 
river  of  that  name,  and  is  evidently  not  a  true  ext<  jisioii  of  it,  as  the 
Firth  of  Forth  is  of  the  stream  which  gives  it  origin.  In  this  relation  it 
is  specially  notewoitliy  tliat  all  the  fresh-water  lakes,  valleys,  and 
channels  of  the  district,  as  well  as  those  of  the  west  of  Cantyre  and  the 
depressions  between  the  islands,  have  a  general  north  and  south  trend,  with 
the  play  of  a  point  or  two  to  east  or  west ;  while  the  Clyde  rirer^bed 
alone  rune  from  west  to  east.  The  land  traversed  by  the  Clyde  from 
Glasgow  to  Greenoek  is  flat,  contrasting  vrith  the  elevated  character  of 
that  to  the  west  and  north.  Before  discussing  the  bathymetrical  condi- 
tions I  shall  describe  the  commonly  accepted  geographical  divisions. 

The  Firih  of  Clyde  may  be  said  to  commence  at  a  line  drawn  from  the 
Mull  of  Cantyre  through  Ailsa  Craig  to  Girvan  in  Ayrshire,  and  measured 
along  this  line  its  width  is  30  miles.  Its  eastern  boundaiy  swerves  to 
the  east,  forming  a  wide  sandy  bight  which  includes  the  bays  of  Ayr  and 
Irvine.  A  few  miles  further  north  a  flat  headland  appears^  extending  for 
a  mile  from  Fairlie  Head,  and  succeeded  by  a  straight  coast-line.  Here 
the  character  of  the  land  changes,  the  low,  gently-sloping  shore  rising  into 
a  series  of  hills  on  the  boundary  between  Ayrshire  and  Renfrew  j  the 
liighest,  Misty  Law,  attains  1G69  feet.  At  Cloch  Point  the  coast-line 
turns  abruptly  towards  the  east,  and,  broken  only  by  ('ourock  Bay  and  tlie 
harl)Ours  of  Creennrk  and  Port  Glasgow,  stretches  up  along  the  river. 
The  only  streams  of  inijiortancc  are  the  Girvan,  Doon,  Ayr,  and  Irvine. 
The  western  bonn  lai  v  of  the  Firth  of  Clyde  is  at  fii*st  the  southern  por- 
tion of  Cantyre,  tlu-n  the  west  coast  of  Arnin  with  ila  two  bays  of  Tjamlash 
and  Brodick,  the  fonuei'  conM  ited  into  a  pei  t^'ct  natural  harbour  by 
Holy  Island.  AiTan  is  21  miles  long;  the  gruuiid  rises  towards  the 
intcri(trall  round  and  attains  its  greatest  heiirht,  2sG.'5  feet,  in  Goatfell, 
near  the  north  of  the  island.  From  A  n  an  the  bountlary  of  the  Firth  of 
Clyde  is  continued  across  the  Sound  of  Bute  by  Garroch  Head,  Kilchattm 
Bay,  and  the  eastern  shore  of  Bute  to  Bogany  Point.  The  Cumbnies  lie 
right  in  the  channel,  reducing  it  at  the  narrowest  place  to  1}  miles  on  each 
side  of  Little  Cumbrae.  The  boundary  crosses  to  Argyllshire  at  Toward 
Point,  where  the  firth  is  nearly  4  miles  wide.  The  western  or  northern 
shore  rises  into  a  series  of  picturcsc^ue  heights,  and  on  the  whole  follows 
the  outline  of  the  eastern  or  southern  coast ;  so  that^  allowing  for  the 
entrances  to  the  Holy  Loch,  Loch  Long,  and  the  Gareloch,  the  width  of 
the  firth  varies  between  2  and  3  miles  until  off  Port  Glasgow,  after  which 
it  rapidly  diminishes. 

KUhrcnnnn  Sound^  the  channel  between  Arran  and  Cantyre,  is  3^  miles 
•wide  at  its  upper  entrance,  runs  at  first  S.W.,  then  curves  to  a  south- 
ward course,  contracting  to  3  miles  at  Carradale,  and  finally  widening  out 
towards  the  south  of  Arnin,  where  it  nicrLres  into  the  Firth  of  Clyde, 

Bafc  Sound  is  a  short  wide  piece  of  water  between  the  nortii-east  shore 
of  Arran  and  the  south-west  of  Bute. 

Inchmamoch  IFater,  named  from  the  little  island  of  Inchmamoch  to 
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tin  w  -^r  of  Bute,  is  the  meeting-place  of  the  Kjrles,  Loch  Fyno,  and  the 
fciviinJ:  (if  Kiibrennan  ami  Bute. 

Th-c.  Kijlm  of  Bute  form  a  narrow  tortuous  channel,  separating  the 
iiortli  end  of  Bute  Island  from  tlie  mainland.  A  grcjup  of  small  islets 
ut  tlie  northerly  bend  lies  across  the  mouth  of  Loch  Kidun,  into  the  head 
of  which  the  river  Kuel  falls. 

Loch  Fyne  bean  the  same  relation  to  Kilhrennan  Sound  and  the  Firth 
of  Clyde  that  Loch  Ridun  does  to  the  West  and  Ilast  Kyles.  It  is  the 
lai^^est  of  the  se^-lochs,  being  41  miles  in  length  from  Ardlamont  Point 
to  the  head,  and  Taiyiug  in  width  from  5  miles  at  Ardlamont  Point 
to  J  at  Cuill.  Loch  Gilp  terminates  the  northern  extension  of  Loch 
P^e^  which  then  turns  to  the  north-east.  Loch  Gair,  a  mere  bay,  and 
Loch  Shira,  shoDihir  in  all  but  sise  to  Loch  Gilp>  branch  off  to  the  north. 
The  laigest  streams  mn  parallel  to  Loch  Fyne  on  both  ddee,  and,  with 
the  exception  of  the  Aray,  the  Shira,  and  the  Fyne  near  its  head,  only 
mountain  bums  flow  into  this  fiord.  Loch  Fyne  is  roughly  parallel  to 
the  upper  part  of  the  Firth  of  Clyde,  and  all  the  lochs  branching  off  the 
latter  run  towards  it. 

LocJi  Strivan,  9  miles  long  and  from  1  to  ^  wide,  runs  N.  hy  W.  from 
opposite  Rothesay  Bay.  A  tongue^haped  piece  of  land — Strone  Point-- 
separates  it  from  the  Kyles. 

The  Holy  Lx-h,  a  bay  21  miles  long,  runs  N.W.,  parallel  to  the  Kyles. 
It  is  connected  by  the  i  i\  or  Eachaig,  3  miles  in  length,  with  Loch  Eck,  a 
fresh-water  lake  nmnim;  parallel  to  Loch  Strivau  and  Loch  Goil. 

Lech  h>ng^  separated  ironi  the  Holy  Loch  by  a  tongue-shaped  Strone 
Point,  runs  N.  by  W.  for  5  miles  with  a  width  of  H  miles  to  Aidentiuiiy, 
then,  contracting  to  from  |  to  ^  a  mile,  continues  in  a  N.N.E.  direction 
12^  miles  farther,  where  it  terminates  at  Arrochar,  2  miles  from  Tarbet 
on  Loch  Lomond. 

Lock  Gud. — Four  miles  above  Aidentiuny,  the  mountain  wall  on  the 
west  side  of  Loch  Long,  is  broken  by  the  entrance  of  Loch  Goil,  which 
stretches  northwards  for  7  miles  in  a  gentle  double  curve. 

Hie  OeirdeA  runs  lor  6}  miles  from  Helensburgh,  N.N. W.  and  mchea 
to  within  a  mile  of  the  mouth  of  Loch  GoiL 

With  the  exception  of  the  Gareloch  and  Holy  Loch,  all  these  long 
nanow  inlets  axe  surrounded  by  lofty  mountains^  rising  to  nearly  2000 
feet  dose  to  the  water's  edgei 

These,  the  divisions  commonly  met  with  on  mape»  axe  not  by  any 
means  truly  descriptive  of  the  conformation  of  the  sea-area,  which  is 
much  simpler  than  the  great  number  of  names  employed  would  lead  one 
to  suppose. 

CONnOURATION. 

I  shall  now  describe  the  region  with  special  reference  to  the  accom- 
panying chart,  for  the  constniction  of  which  I  am  indebted  to  Mr.  J. 
G.  Bartholomew,   It  represents  difierences  of  level  on  the  uniform 
VOL.  III.  B 
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plan  of  deeper  colours  for  greater  depths.  The  scales  for  land  and  water 
are  different.  On  land,  heights  above  2000  feet  are  reprwented  in  light 
brown,  and  the  spaces  bctwcon  the  contour  lines  of  2000,  1000,  500  feet, 
and  sea-level  are  printed  in  deepening  shades.  The  sea-bottom  is  con- 
toured at  10,  30,  50,  and  80  fathoms,  and  the  intervening  spaces  tinted 
in  progrcs.^ively  darker  shades  of  blue.  Loch  Lomond  is  treated  as  if 
it  were  part  of  the  sea,  but  the  other  frei^h- water  lakes  are  coh.mred  light 
blue  irrespective  of  tlieir  depths.  The  sea-water  under  10  fathoms  deep, 
rojtrcj^ented  by  the  palest  shade  of  blue,  may  be  imagined  as  a  thin  film 
ol  water  spilt  over  the  dark  brown  of  low-lying  land. 

Taking  into  account  the  features  emphasised  by  this  chart,  we  may 
define  and  divide  the  district  as  follows.  To  divest  the  mind  of  any 
misleading  idea  as  to  the  region  under  consideration  being  a  river  entrance 
such  as  the  Firth  of  Forth,  I  use  the  words  "  Clyde  Sea-Area**  as  a  con* 
venient  term  for  the  whole  connected  vater-ejrstem  inside  the  peninsula  of 
Oantyre,  and,  if  it  were  not  for  an  accidental  30  feet  of  land,  would  extend 
it  to  include  Loch  Lomond  and  Loch  £ck  as  welL 

The  Clffd$  Sea-Area  may  be  taken  as  bounded  on  the  south  by  a  line 
drawn  from  the  MuU  of  Cantyre  to  Corsewell  Point  in  Wigtownshire, 
almost  coinciding  with  the  contour  of  50  fathoms.  The  whole  area  of 
water  at  high  tide  within  this  line,  including  all  the  channels,  hays,  and 
sesrlochs,  is  1300  square  miles.  It  is  divided  according  to  depth  in  the 
following  manner : — 

Depths  exceeding  80  fatlioiDa,      occur  over  10  square  milee. 
„     between  fiO  and  80  latbonu,     „      100  „ 

ft  »       30   „  oO     „  „  450 

»t  >»         0       30  740 

Ctj/de  Harrier  Plateau. — From  the  southern  boundary  line  indicated 
above,  the  water  shoals  gradually,  until  at  a  line  joining  Sanda  Island  and 
Benuan  Head  in  Ayrshire,  it  is  abt>ut  2;)  fathoms  deep.  The  average 
depth  jver  a  plateau  of  270  square  miles,  which  terminates  near  a  line 
joining  Davaar  Island,  off  Campbeltown,  to  Turabeny  Point  in  A^t,  is 
about  27  fathoms.  This  Clyde  Barrier  Plateau  forms  a  wide  ridge 
between  the  deep  Avater  on  each  side,  and  in  the  middle  of  it,  10  miles 
from  Girvan,  the  rocky  islet  of  Ailsa  Craig,  two-thirds  of  a  mile  in 
dianiciL-r,  ri.^cs  to  a  height  of  10*J7  feet  above  the  water,  or  1250  feet 
above  the  sea-bottom.  The  25-fathom  contour  line  bounds  a  double 
triangle  of  shallow  water,  the  apices  meeting  near  Ailsa,  and  the  bases  run- 
ning along  the  coaists  of  Cantyre  and  Ayrshire.  Thus  there  is  deep^ 
water  to  the  north  and  south  of  Ailsa  than  to  the  east  and  west^  and  the 
rock  rises  close  to  the  narrowest  part  of  the  ridge.  Two  basins  and  five 
loch-troughs  are  clearly  marked  out  inside  the  plateau,  and  their  outline 
may  be  followed  on  the  chart  by  the  30-&thom  contour  lina 

Arran  Basin. — ^The  largest  basin,  shaped  like  the  letter  A,  c<miprisea 
the  channel  on  both  sides  of  Arran,  and  extends  up  Lower  Loch  Fjne, 
nearly  as  far  as  Otter  Ferry.   Although  this  depression  has  been  named 
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tlie  Amn  Basm»  it  also  pai  ily  surrounds  the  Little  Cumbrae,  runs  up  the 
cfaumel  past  the  aonth  of  Bate  to  near  Bogany  Pointy  and  up  the  west 
Kjlea  to  near  Blair  Ferry.  The  depth  in  thk  baain  ezeeeda  30  fathoms 
over  340  square  miles,  of  which  100  exceed  50,  and  10  exceed  80  fathoms 
in  depth.  The  trough  of  deepest  water  (more  than  80  fathoms)  extends  as 
a  sobmarine  golly,  about  half  a  mile  wide,  for  20  miles  in  a  north- westerly 
direction  through  the  Sound  of  Bute,  Inchmamoch  Water,  and  Lower  Loch 
Fyne.  It  attains  its  greatest  depth  (107  fathoms)  at  a  point  1  mile  west 
of  Skate  Island,  near  Taibert  A  detached  portion  of  this  trough  lies  in  the 
same  straight  line,  a  few  mOes  beyond  each  end.  The  contours  approach 
the  shore  most  closely,  ue,  the  slope  is  steepest,  around  the  north  of  Arran. 

Bute  FkUeiiu. — A  plateau,  with  an  average  depth  of  about  20  fiithoms, 
passes  from  the  Great  Cumbrae  across  to  Toward  Point,  and  through 
Bothesay  Bay,  dividing  the  southern  from  the  northern  basins. 

Dunoon  Basin. — A  narrow  tract  of  water,  witli  an  average  depth  of 
40  fathoms,  runs  N.  by  E.  from  the  north  end  of  Great  Cumbrae,  close 
along  the  Renfrew  shore,  and  continues  up  lower  Loch  Long  to  the  Dog 
Rock,  opposite  the  entrance  of  Loch  ( loil,  at  "  Ariryll's  Bowlinir  ♦rreei),"  a 
length  of  21  niilt's.    Its  gi  ^Mtest  depth,  56  fathoms,  occurs  oil  Ouuouii. 

Estn'i If/.  — -Tha  o-futlioin  contour  line  extends  no  fartlior  east  than 
Greenock;  and  the  Estuary  of  the  Clyde — a  name  u})plied  to  the  water 
extending  from  a  line  drawn  between  Greenock  and  Heleiislnirgh  to 
Bowling — is  extremely  shallow,  the  channel  being  only  kept  open  for 
liavi.atiou  by  constant  dredging. 

The  (Janktch,  above  How  Point,  where  the  depth  is  under  •>  lathoms, 
hu  an  area  of  about  5  square  miles,  and  an  average  depth  of  20  fathoms 
in  the  centre.  It  is  surrounded  by  lowdying  land,  the  elevation  between 
it  and  Loch  Long  being  leas  than  500  feet;  on  the  north-^tem  aide 
the  land  is  higher,  but  the  hills  are  distant.  No  streams  of  importance 
flow  into  the  Qarelocb. 

Upper  Loch  Umg  and  Lxh  OoU  are  of  equal  area,  4  square  miles. 
Each  consists  of  a  deep  trough  cut  off  by  a  narrow  ridge  from  the  Dunoon 
Biam,  and  descending  in  Loch  Long  to  a  depth  of  S5  fathoms,  in  Loch 
GoO  to  47.  The  sides  are  precipitous  in  many  places,  and  present  an 
almost  unbroken  mass  of  mountain.  The  lOOO-feet  contour  comes 
vfithin  half  a  mile  of  the  water^s  edge,  and  hills  of  over  2000  feet  run 
•long  both  sides  of  each  loch. 

LockStriwM,  5  square  miles  in  area,  appears  to  differ  from  the  other 
loeh  basins,  in  as  much  as  it  is  a  depression  on  the  Bute  Plateau,  not  the 
barred-off  end  of  a  submarine  gully.  It  is  surrounded  by  land  rapidly 
rising  to  over  1000  feet,  and,  as  in  other  cases,  innumerable  torrents  score 
the  mountain  sides  and  hurry  the  rainfall  into  the  water. 

Upper  Lock  F>/nt\  25  miles  long  from  the  narrow  chainiel  at  the  great 
Otter  Spit  to  the  head  at  Clachan,  has  an  area  of  20  sijuare  miles ;  and  a 
depth,  along  the  centre,  gradually  increasing  from  30  fathoms  at  Gortans  to 
40  at  Furnace  and  80  at  btrachur,  then  shoaling  to  70  near  Inveraray,  30 
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at  DttnderaTe»  and  15  at  OnilL  The  land  along  Loch  Fyne,  especially  on 
the  north-western  shore,  has  a  comparatively  gentle  elope,  and  tho  hills 
are  not  very  high.  The  upper  6  miles  are,  however,  surrounded  by  hills 
both  high  and  st^ep ;  and  this  portion  is  particularly  subject  to  the 
influence  of  fresh  water,  as,  in  addition  to  the  innumerable  torrents  that 
spring  into  being  after  every  shower,  it  receives  several  rivers. 

The  Kyles  of  Btite,  Loch  Ridun,  and  the  Holy  Loch  have  not  been 
taken  into  special  consideration,  as  they  seem  to  be  simply  extensions  of 
the  Bute  Plateau  and  Dunoon  Basin. 

The  ragged  peninsula  of  Cowal,  between  Loch  Lomond  ami  Loch 
Fyne,  has,  including  Bute  its  natural  pendant,  an  ar*»a  of  460  square 
miles.  Of  this,  170  square  miles,  chiefly  at  the  south-we.sLem  end,  have 
a  height  under  500  feet;  elevations  of  from  500  to  1000  feet  cover  150 
square  miles;  heights  from  1000  to  2000  cover  125,  :iiid  m  the  north- 
east there  are  15  square  miles  of  the  earth's  surface  covered  by  mountain 
summits  of  over  2000  feet.  These  15  square  miles  of  great  elevation  are 
associated  with  the  8  square  miles  of  Loch  Long  and  Loch  Goil,  and  10 
square  miles  of  TJ'ppeit  Loeh  Fyne;  but  some  of  the  dzainage  of  the 
eastern  slopes  finds  its  way  to  Loeh  Lomond.  The  deep  loehs  winding 
amongst  these  mountains  are  profoundly  affected  by  their  surroundings, 
both  as  regards  the  temperature  and  the  salinity  of  the  water.  This 
piece  of  country  is  intersected  by  a  number  of  remarkable  valleys,  either 
running  from  sea  to  sea  like  that  of  Loch  Eck,  or  simply  pushing  their 
way  into  the  interior  like  GlendarueL 

The  relation  between  height  of  land  and  depth  of  sea  appears  from 
~~  the  chart  to  be  very  intimate.  In  the  deep  loch  basins  at  the  Mull  of 
Gantyre,  and  round  the  north  of  Arrau,  high  and  precipitous  land  is 
associated  with  exceptionally  deep  water  and  a  steep  gradient  Along 
the  Ayrshire  coast,  very  low  land  and  a  gradually  sloping  shore  are 
associated  with  shallow  and  slowly  deepening  water ;  while  farther  north, 
where  the  land  rises,  deep  water  comes  close  inshore.  The  exceptions  to  this 
generally  accepted  rule  are  no  less  remarkable  than  the  concurrences. 
Between  the  low-lyinii  lipiullfinds  of  the  smif  li  of  Bute  and  Little  Cumbrae 
there  is  water  of  great  deptii  (more  than  70  fathoms),  and  the  platoan  of 
comparatively  shallow  water  between  the  Mull  of  Cautyre,  the  soutli  of 
Ai'ran,  Ailsa  Craig,  and  South  Ayrshire,  is  not  a])parcntly  connected  Avith 
any  special  Hatness  of  tlie  shores.  This  plateau  is  a  very  interesting 
feature,  and  suggests  many  h}  |)0these8  to  account  for  its  origin.  Regardetl 
from  one  point  of  view,  it  is  only  a  repetition,  on  a  much  larger  scale,  of 
the  bai  h  iiiitiking  off  loch-troughs  that  characterise  this  whole  bta-area, 
and  might  thus  appear  to  have  been  formed  subsequently  to  the  main 
features.  On  the  other  hand,  the  plateau  of  25  ft^thoms  may  be 
supposed  to  ha^e  formerly  extended  over  the  whole  area,  the  various 
basins  being  scooped  out  in  it.  The  origin  of  physical  features  is  not, 
however,  the  subject  of  this  paper,  and  it  has  merely  been,  alluded  to  bk 
order  to  direct  special  attention  to  the  existence  of  the  plateau. 
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Observations  on  the  specific  gravity  and  temperature  of  the  water  of 
the  Clyde  sea-area  at  all  times  of  the  year  confirm  by  their  results  the 
di\  i-ions  just  described,  viz. : — The  Channel,  the  Barrier  Plateau,  the 
great  An  uti  Basin,  the  Dunoou  Uluiu,  the  troughs  of  Upper  Loch  Fyne, 
Loch  Strivaii,  Loch  Goil,  Upper  Loch  Long,  Gareloch,  the  Bute  Plateau, 
and  the  Estuary.  If  the  term  "  Firth,"  as  physically  defined,^  is  to  be 
applied  to  any  part  of  the  aea'aiea,  it  must  be  to  that  between  Port- 
Gla^ow  and  Towaid. 

PA.HIEN»S  travels  in  INDIA.' 

By  J.  W.  M*aRiNi>LE»  M. A,  M.B.A.S. 

Between  the  fourth  and  eleventh  centuries  of  our  era,  India  was 
frequently  visited  by  Chinese  Buddhists,  who  came  on  pilgrimage  to  view 
the  consecrated  scenes  amid  which  their  great  teacher  had  spent  the 
yean  of  his  earthly  existence.  They  were  for  the  most  part  devout 
monks^  whose  object  in  travelling  so  far  abroad  was  not  merely  to  render 
their  tribute  of  worship  at  the  holiest  shrines  of  their  faith,  but  also  to 
obtain  copies  of  their  sacred  books,  and  to  learn  the  Sanskrit  language,  in 
which  these  had  been  written  and  authoritatively  expounded.  On  this 
account  their  sojourn  in  India  was  in  some  instances  extended  over  a 
good  many  years.  The  names  of  two  of  these  scholarly  pilgrims,  F&>hien 
and  Hiouen-Thsang,  are  now  quite  familiarly  known  throughout  the 
republic  of  letters,  a  distinction  due  to  the  fact  that  they  wrote  accounts  of 
their  Indian  travels,  which,  within  the  last  fifty  years,  ba%'c  been  trans- 
lated into  several  European  languages,  and  have  been  found  extremely 
useful  to  students  of  Buddhism,  and  to  Indian  archaeologists. 

Fa-hicn,  who  jireceded  Iliouen-Tlisang  bv  a  couple  of  centuries,  came 
from  Ch'ang-L'nn,^  now  Si-gnan,  a  town  of  Shcn-se,  one  nf  tho  northern 
provinces  of  China,  He  started  on  his  long  and  perilous  journey  in  the 
year  399  a.d.,  and  did  not  return  home  till  some  fourteen  years  after- 
wards. The  greater  part  of  the  interveiiing  years  he  spent  in  India, 
visiting  its  monasteries  and  shrines,  learning  Sanskrit,  and  seeking  to  pro- 
cure canonical  works  on  the  doctrine  and  discipline  of  his  faith.  The 
^vork  of  which  he  was  especially  in  quest  was  one  which  contained  the 
rules  of  discipline  observed  at  tlie  hi.st  great  council  of  liu«ldhism,  wliich 
bad  been  held  while  Buddha  was  stiU  in  the  world.*    His  search  was  not 

1  Mill  and  Morri««n,  Tidia  Varlatioiw  ia  Bitiiary  of  Fortb,  Proe,  Jl,S.B.  xiiL  1886, 

Jane  7. 

*  A  Jieconi  of  Buddhistic  Kingdoms :  Being  an  Account  by  the  Chinese  Monk,  Fii-hien, 
of  his  IVftTdt  in  In<Hft  and  G^lon  (a.o.  889'414),  In  aMidi  of  the  Biddhlit  Books  of 

Biacipline.    By  James  Legge,  M.A.,  LL.D.    Oxford :  Clareudon  Pn  ss,  1886. 

'  Tliis  is  the  Kenjan-fu  of  Marro  Prilo,  and  perhaps  the  Tliin.ic  of  Claudius  Ptolemy. 
It  was  probably,  «jays  Colouel  Yule,  the  most  celebrated  city  in  Chinese  history,  and  the 
GftpiUl  of  MT«ml  of  tlie  moflt  potent  djoMtios. 

*  This  work  was  called  the  rmoya  Pitaka. 
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rewarded  until  he  came  to  Patalipiitra,  where  he  found  a  complete  copy 
of  the  rules,  with  full  explanations,  in  one  of  the  great  monasteries  of 
that  place.  Here  lie  remained  for  no  less  than  three  years,  studying  and 
copying  this  work,  and  improving  his  knowledge  of  Sanskrit. 

In  I'alalipulm  (now  Patna)  the  reader  will  readily  recognise  the 
Palibothra  of  the  Greeks,  and  will  thus  be  reminded  that  this  was  the  city 
where,  9wea  centuries  before  the  time  of  Fa-hien,  Megasthenes,  the 
Greek  ambesnidor  attheCoiut  of  Saiidnkottoi,^  also  redded,  and  where 
he  coUected  the  materials  out  of  whieh  he  eomposed  his  celebrated 
DeteripHon  of  India, 

From  Patna,  FA-hien  sbwly  proceeded  southwards  till  he  came  to 
Tftmalipti  (now  Tam-luk),  near  the  mouth  of  the  Hoogly,  where  he 
spent  two  years  in  copying  books  and  drawing  pictures  of  images.  At 
this  port  he  embarked  for  Ceylon,  and,  after  spending  other  two  yean  in 
that  island,  sailed  for  China,  which  he  reached  in  safety,  after  having 
been  exposed,  howeyer,  to  many  perils  and  hardships  of  the  most  trying 
kind  during  the  voyage.  Soon  after  hia  retnrn  he  wrote,  or  rather 
dictated,  an  account  of  his  Indian  travels,  at  once  simple,  yet  graphic, 
and  truthful  as  far  as  what  he  heard  and  saw  is  concerned. 

The  work  was  not  known  outside  of  China  till  half  a  century  ago, 
when  it  was  unearthed  by  the  great  Chinese  scholar  Abel  Hi^musat,  and 
presented  to  the  world  in  a  French  translation  which  he  had  himself  pre- 
pared. The  work,  on  becoming  known  through  this  meclium,  was  at  once 
seen  to  be  a  source  of  most  valuable  inf<:>rmation  regarding  one  of  the 
darkest  periods  of  Indian  history — that  which  was  comprised  between  the 
middle  of  the  second  century  A.D.,  when  Greek  authors  ceased  to  write 
about  Indian  atTuiis,  and  the  era  of  the  Mohummcdan  conquest,  about  tlie 
year  1000,  from  which  date  the  course  of  the  national  transactions  can  be 
clearly  enough  traced.  Sanskrit  literature  might  have  been  expected  to 
supply  the  necessary  enlightenment,  but  the  Indian  sages,  absorbed  in  the 
dreams  of  philosophy,  cared  little  for  the  concerns  of  practical  life,  and 
left  the  history  of  their  country  untold.^ 

B6musat's  veision  did  not  long  hold  the  field.  He  was  nnfortimately 
cut  off  before  he  had  time  to  revise  it,  and  from  this  drcumstance,  as  well 
as  from  the  difficulty — which  it  took  much  labour  after  his  time  to 
surmount — of  converting  Indian  names,  as  phonetically  represented  in 
Chinese,  back  into  their  proper  Sanskrit  forms,  his  version  was  far  from 
being  sufficiently  accurate.  Several  other  versions  have  appeared  in  succes- 
sion, an  from  the  pens  of  most  competent  scholars,  and  all  enriched  with 
copious  annotationa  The  latest  is  thatwhidi  has  just  been  published  by 

*  He  was  seut  as  ambassador  by  Seleukog  Nikator,  king  ot  Syria  (from  312  to  280  B.C.), 
who  liad  eDtereA  Into  an  alUaace  -with  Sandnkottot,  long  ot  Hagadha  (Bahar),  to  whom  he 

cfded  tlio  Grotk  settlomrnts  in  the  Panj.iTi  nn«!  K.ihnl  Valley,  anil  to  whom  he  also  gave  his 
daughter  in  marriage.  SandrakotioB  is  a  pretty  close  tma&literation  of  the  Indian  nama 
Chandra  Oupta. 

2  No  trace  lins  as  yet  haan  found  {a  any  flanahrit  irork  of  anoh  aa  imiNwiaat  aflaoda  aa 
the  Macedonian  invaaion. 
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I>r.  hdggdt  the  Professor  at  Oxford  of  the  Chinese  language  and  litera- 
ture, and  who,  when  a  missionary  in  China,  where  he  resided  for  thirty 
years,  made  the  Confucian  classics  a  special  subject  of  study,  Wc  learn 
from  his  preface  that  he  spent  much  time  and  care  in  its  preparation,  and 
did  not  omit  to  make  frequent  reference  to  jirevious  translations.  It  may 
therefore  be  accepted  as  the  most  authoritative  exposition  of  his  author's 
sense  that  has  yet  appeared,  and  as  perhaps  superseding  the  necessity  for 
any  further  translation  being  made.  Several  recensions  of  the  narrative 
exist,  and  of  these  Dr.  Legge  has  chosen  the  Corean  as  the  best.  He  has 
appended  it  to  the  translation,  together  with  all  the  variant  readings  found 
in  the  other  recensions,  so  tliat  the  text  is  exhibited  in  an  akoj^cther  com- 
plete form.  The  notes,  which  are  copious,  are  meant  partly  to  explain 
passages  or  expressions  which  would  be  obscure  to  an  English  reader,  and 
partly  also  to  illustrate  the  history  and  doctrines  of  Buddhism.  LitUe 
more  is  olaimed  for  them  than  the  merit  of  selection  and  condensation, 
hat  thflj  give  ample  proof  of  the  exact  and  yaried  learning  of  the  writer. 
Asketdi-map  is  given  of  FIrhien's  travels^  and  also  a  series  of  pictures, 
nine  in  numher,  **  taken  from  a  superb  edition  of  a  history  of  Buddha, 
profusely  illustrated  m  the  best  style  of  Chinese  art." 

But  we  moat  now  pass  on  to  consider  the  narrative  itself.  As  mig^t 
be  expected,  it  abounds  with  details  of  Bnddhist  monastic  life,  and  never 
fails,  when  an  opportunity  occurs,  to  refer  to  some  miracle,  however 
grotesque  in  its  character,  said  to  have  been  performed  by  Buddha.  We 
shall  touch,  however,  as  little  as  possible  on  such  topics,  and  confine  our 
remarks  almost  exclusively  to  questions  of  geography  on  which  the  work 
throws  light  We  propose,  therefore,  while  tracing  the  pilgrim's  route, 
to  show  how  the  more  important  places  which  he  visited  have  been 
identified,  and  in  some  instances  to  notice  the  description  which  he  has 
given  of  them.  Most  of  these  i)laces  have  now  been,  with  more  or  less 
certainty,  identified,  thanks  to  the  labours  of  such  scholars  as  Stanislas 
JulipTi,  ICiaproth,  P)eal,  and  Dr.  Eitel,  and  to  the  researches  of  General 
Cuimingham  (son  of  our  Horder  ])oet,  Allan  Cunningham),  who  was  for 
many  years  Director  of  the  Indian  Archmological  Survey  Department. 
Two  causes  operated  to  make  their  identification  difficult  The  first  has 
already  been  indicated  in  the  statement  that  Indian  names  are  hard  to 
recognise  under  the  forms  which  they  assume  in  Chinese.  The  second  is 
that  not  a  few  of  the  j^laces  mentioned  b}'  Fa-hien  are  either  now  no 
longer  known  by  their  old  names,  or  have  long  ceased  to  be  nuinbored 
among  the  things  that  are,  some  having  been  destroyed  by  war,  some 
buried  under  desert  sands,  some  forsaken  by  the  rivers  on  whose  banks 
they  stood,  and  some  swept  away  by  resistless  floods. 

Regarding  Fikrhien  himself  little  is  known  beyond  what  can  be  gathered 
from  his  work.  He  was  a  native  of  Ch'aug-gan,  and  was  brought  up  in  a 
monastery  of  that  place,  even  from  his  earliest  years.  He  was  noted  alike 
for  his  clear  intelligence  and  for  the  sincerity  and  fervour  of  his  religious 
eonvictiona.    He  had  not  long  finished  hia  novitiate  and  taken  full 
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Buddhist  orders,  when  he  undertook  his  journey  to  India  for  the  objects 
already  stated.  After  starting  from  Ch'ang-gen,  and  passing  through  Lung, 
a  country  in  the  extreme  west  of  Shen-ae,  he  came  to  the  kingdom  of  "  the 
Western  T'sin,"  where  he  and  his  companions  stopped  for  the  summer 
retreat,  which  extended  from  the  middle  of  the  fifth  to  the  middle  of  the 
ninth  Chinese  month.  When  tin's  period  of  devotion  was  ended,  the 
pilgrims  went  forward  till,  after  crossing  the  mountain  of  Yang-low,  they 
reached  Chang-yih,  a  trading  mart  in  the  province  of  Kansu,  and  just 
within  the  north-west  extremity  of  the  Great  Wall.  Here  they  fell  in 
with  a  party  of  five  pilgrims,  bountl,  like  themselves,  for  India,  and  with 
these  they  remained  together  in  Chaug-yih  during  the  summer  retreat  of 
that  year.  We  find  them,  after  departing  thence,  making  their  next  halt 
at  a  frontier  town  of  Tangut,  called  T'un  h.vati^,  which  lay  ai  some 
distance  beyond  the  teriumaLion  of  the  Great  Wall,  and  on  the  odgo  of 
the  vast  "  Sea  of  Sand,"  the  Sahara  of  Asia,  the  terrible  desert  of  Gobi. 
This  desert  is  of  vast  extent,  stretching  from  the  eastern  frontier  of 
Mongolia  to  within  six  miles  of  Ilcbi,  the  chief  town  of  Khoten,  and  thus 
comprising  in  length  33  degrees  of  longitude,  while  it  yaiies  in  breadth 
from  3  to  10  degrees  of  latitude.  *'  It  would  take,"  says  Marco  Polo, 
who  himself  traversed  it^  **a  year  and  more  to  ride  from  one  end  of  it  to 
the  other ;  and  here,  where  its  breadth  is  leasts  it  takes  a  month  to  cross 
it."  It  was  a  great  task  which  the  j^grinu  had  now  before  them  to 
make  their  way  through  the  western  portion  of  this  desert.  The  Prelect 
of  Tun-whang,  however,  supplied  them  with  all  the  means  neoessaiy  for 
their  passage  through  it^  which  occupied  seyenteen  days,  and  must  have 
been  ver^*  ra](i(ll}  performed,  as  the  distance  traversed  was  about  1500  le, 
or  upwards  of  400  miles.  Fdrhien's  account  of  the  dangers  and  desolate 
aspect  of  this  sandy  waste  agrees  closely  with  the  accounts  given  after- 
wards both  by  Hiouen-Thsang  and  by  Marco  Polo.  "  In  the  desert,"  ho 
says,  "  are  many  evil  demons  and  hot  winds.  Travellers  who  encounter 
them  perish  all  to  a  man.  There  is  not  a  bird  to  he  seen  in  the  air  above, 
nor  an  animal  on  the  ground  below.  Though  you  look  all  round  most 
earnestly  to  find  where  you  can  cross,  you  know  not  where  to  make  your 
choice,  the  only  mark  and  indication  being  the  dry  bones  of  the  dead  left 
upon  the  sand."  It  may  .seem  somewhat  singular  that  the  three  travellers 
are  quite  at  one  in  representing  the  desert  as  haunted  by  evil  spirits  ;  but 
it  is  a  well-established  fact  that  the  solitude  of  the  wilderness,  no  less 
tlian  the  solitude  of  night,  oppresses  some  minds  with  superstitious 
terrors,  which  the  force  of  reason  is  altogether  impotent  to  allay.  Hiouen- 
Thsang  relates  that  in  his  passage  through  this  desert,  both  outward  and 
homeward,  its  demons  sought  to  scare  him  both  by  visual  illusions  and 
by  mysterious  voices. 

On  emerging  from  the  desert  the  tmveUers  loimd  themselves  in  the 
kingdom  of  Shen-Shen,  which  is  described  as  a  rugged  and  hilly  country, 
with  a  thin  and  barren  soil.  Its  capital  city  lay  not  very  far  from  the 
lake  called  Lob  (or  Lop)  Nor,  into  which  the  Tarim  discharges,  after  a 
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ooone  of  1500  miles.  The  people  were  Buddhists  after  the  Indian 
pattoni,  and  the  monks  were  all  students  of  Indian  books  and  the  Indian 
langoago.  After  remaining  here  for  about  a  month,  Fa-hien  resumed  his 
journey,  end,  pursuing  on  foot  a  direction  towards  the  north-west,  reached 
Woo-e,  a  place  which  has  not  yet  been  identified,  but  wliich  may  be 
located  in  Karaschar,  or  br  twoen  that  and  Kutscha,  in  about  H  N.  lat. 
and  Sr  K.  long.  This  was  tlie  cnliiunating  point  of  his  advance  north- 
ward. He  was  here  rejoined  by  some  of  his  companions,  whom  he  had 
left  behind  on  the  other  side  of  the  desert.  He  remained  in  a  monastery 
of  this  place  for  more  than  two  months,  wlion  the  niggardly  hospitality 
of  the  people  obliged  him  to  depart.  His  route  lay  to  the  south-west, 
through  an  uninhabited  country,  where  the  strLwUni,  were  ditiicult  to  cross, 
and  where  he  and  his  party  endured  suH'erings  which  he  declared  to  have 
been  unparalleled  in  human  experience. 

Bat  tble  purgatorial  region,  whkh  it  took  upwards  of  a  month  to 
timvene,  ushered  the  pilgrims  into  a  land  which,  hy  the  contrast,  seemed 
a  paradise  m  their  eyes.  Tiiis  was  Khoten,  or,  as  FArhien  writes  it^  Yu- 
teen.  **It  is/'  he  says,  "a  pleasant  and  a  prosperous  kingdom^  with  a 
ntunerous  and  flourishing  population."  The  inhahitante  were  all  Buddhisti» 
and  of  monks  there  were  myriadSi  Great  hospitality  was  shown  to 
trB7elling  monksi  from  whatever  quarter  they  came.  Spare  rooms  were 
made  for  their  use  in  every  monastery,  and  all  their  wants  were  abun^ 
dantly  supplied.  The  lord  of  the  country  himself  lodged  our  pilgrims  in 
a  great  monastery  called  Gomati,  and  maintained  them  there  at  his  own 
ezpensa  No  fewer  than  3000  monks  were  attached  to  this  monastery, 
all  under  a  discipline  of  silence  like  the  Trappist  monks  of  the  present 
day.  "  They  are  called  to  their  meals,"  says  Fa-hien,  **  by  the  sound  of 
a  beU.  When  they  enter  a  refectory,  their  demeanour  is  marked  by  a 
reverent  j,'ravity,  and  they  take  tlieir  seats  in  a  regular  order,  all  main- 
taining a  perfect  silence.  No  sound  is  heard  from  their  alms-bowls  and 
other  utensils.  When  any  of  these  pure  men  require  food,  they  are  not 
allowed  to  call  out  for  it,  but  only  make  signs  with  their  hand."  Here 
Fa-hien  remained  several  montiis,  unwilling  to  depart  until  lie  Jiad  seen 
a  great  festival  whicli  extended  over  fourteen  days,  and  the  main  feature 
of  which  was  a  procession  of  images,  attended  hy  the  king  liimself,  and 
all  the  members  of  his  court.  On  leaving  Khoten,  a  journey  of  twenty- 
five  <lays  brought  hiiu  lu  the  kiiigdoin  of  Tsze-hoh,  where  the  sovereign 

;ls  a  strenuous  follower  of  Buddhism,  and  had  around  him  more  than 
1000  monks.  Tsze  hoh  cannot  be  with  certainty  identified  ;  it  can  hardly 
be  Yarkand,  as  Beal  thought;  but  Tash^lnirgsn  in  Sirikul,  which  has 
been  suggested  for  it^  seems  to  answer  the  indications  better.  The 
travellers,  after  having  halted  here  for  fifteen  days,  went  southward,  and 
in  the  course  of  four  days  found  themselves  in  Yu-hwuy,  among  the 
Ts'ung-ling  Mountains,  which  are  a  portion  of  the  great  Kuen4un  range, 
and  comprise  the  Ksrakorum  and  Pamir  ridges.    The  name  signifies 

Onion  Mountains,''  and  was  given  either  because  the  region  produces 
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many  onions,  or  because  of  the  round  boulders  with  which  the  mountains 
are  covered. 

At  Yu-hwnj^,  wliich  corresponds  perhaps  to  the  Aktisch  of  our  present 
maps,  the  pilgrims  halted  to  keep  their  retreat ;  and,  when  tliis  was  over, 
went  on  among  the  hills  for  twenty-live  days,  and  arrived  at  K'eeli-cii  x 
This  was  the  capital  of  a  kingdom,  and  evidently  a  place  of  considerable 
importance,  but  opinions  ditler  as  to  its  locality.    Beal  says  it  is  certainly 
ElU'tchou,  to  the  east  of  which  flows  the  Mang  tsin  River,  and  which 
ia  placed  on  all  maps  to  the  south-west  of  Yarkand.   Dr.  Legge  prefers 
Elaproth'a  view,  that  it  waa  Ishardu  or  Skardo,  though  he  admits  that 
some  difficulties  attend  its  acceptance.   It  has,  however,  he  says,  the 
great  advantsge  in  its  favour  of  bringing  the  pilgrims  across  the  Indus. 
Hie  passage  of  the  river  could  be  easily  accomplished  at  that  pointy  and 
this  would  explain  the  circumstance,  not  easy  to  account  for  otherwise, 
that  Ffirhien  makes  no  particular  mention  of  this  important  incident.  Be 
this  as  it  may,  he  arrived  in  the  city  at  a  very  opportune  time,  for  the 
king  was  then  holding  the  great  quinquennial  Assembly,  this  being  au 
ecclesiastical  conference  for  general  confession  of  sins  and  inculcation  of 
morality.   It  is  said  to  have  been  first  instituted  by  King  Asoka,  who 
was  the  grandson  of  Chandra  Gupta,  and  who  established  Buddhism  as 
the  State  religion  of  his  vast  dominions  about  two  and  a  half  centuries 
before  our  era.    When  this  great  synod  is  to  be  held,  the  king,  we  are 
told,  requests  the  presence  of  the  S'ranians  (priests)  from  all  quarters  of 
his  kingdom.    They  come  in  clouds,  and  proceed  at  once  to  decorate  their 
assembly  hall  with  silken  flags  and  canopies  of  state,  and  a  throne  for 
their  moderators.    The  king  takes  a  very  prominent  part  in  the  pro- 
ceedings.   During  the  assembly,  he  and  his  ministers  present  their 
olferings,  according  to  mie  and  law  ;  and,  when  it  risess,  they  distribute 
amons,'  the  niembci.i  all  sorts  of  precious  things  such  as  S'r  iiiiavi-  !  •  i[uire. 
When  ihe  distribution,  ho\ve\  cr,  has  laktu  place,  the  king,  iL  is  remaiked, 
redeems  whatever  he  wishes  from  the  monks. 

The  country,  being  in  the  midst  of  the  Onion  Bange,  is  cold,  and 
wheat  is  the  only  cereal  which  the  climate  can  ripen.  F&-hien,  on  going 
forward  through  theso  mountains,  found  the  plants^  trees,  and  fruits 
to  be  all  different  from  those  of  the  land  of  Han  (China),  excepting 
only  the  bamboo,  pomegranate,  and  sugar-cane.  He  succeeded  in 
passing  the  range,  after  being  on  the  way  for  a  month  in  proceeding 
westward  towards  North  India.  The  people  of  the  countty,  he  says, 
call  the  range  by  the  name  of  "  The  Snow  Mountains,"  since  the  snow 
rests  upon  them  both  winter  and  summer.  He  would  have  us  believe 
that  they  are  infested  with  venomous  dragons,  which,  when  pro> 
▼oked,  spit  forth  poisonous  winds,  and  cause  showers  of  snow  and 
storms  of  sand  and  gravel,  and  also  that  not  one  in  ten  thousand  of 
those  M'ho  encounter  these  dangers  escapes  with  his  life.  He  and  his 
part}',  however,  emerged  from  them  in  safety,  and  then  found  themselves 
in  a  small  kingdom  of  North  India  called  TVleih.   This»  £itel  and  others 
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would  identify  witli  Darada,  the  country  of  the  ancient  Dardae,  the  region 
near  Dardus.^  But  Dr.  Legge  is  in  more  than  doubt  upon  this  point,  for, 
as  he  reads  the  narrative,  FiVhien  was  here  on  tlic  eastern  bank  of  tho 
Indus,  and  only  crosses  to  the  western  bank,  as  described  in  the  chapter 
immodi;itely  following.  The  travellers  now  went  on  to  the  south-west 
for  fifteen  days,  at  the  foot  of  the  mountains,  and  following  their  range. 
"The  way,"  says  F4-hien,  "was  difficult  and  rugged,  ruTinint,'  aloTig  a 
bank  exceedingly  precipitous,  whicli  iumj  up  there,  a  hill-iike  wail  of  rock 
10,000  cubits  from  the  base.  When  one  approached  tlie  edge  of  it, 
his  eyc&  became  unstead} ,  and  if  he  wislicd  to  go  forward  in  the  same 
direction  there  was  no  place  on  which  he  could  })laci'  liis  foot,  and  beneath 
were  the  waters  of  the  river  called  the  Indus.  In  former  times  men  had 
chiaeUed  paths  along  the  rocks,  and  distributed  kddero  on  the  face  of 
them,  to  the  number  altogether  of  700,  at  the  bottom  of  which  there  was 
a  siupension  bridge  of  ropes,  by  which  the  river  was  crossed,  ite  banks 
being  there  80  paces  apart."  General  Cunningham's  description  of  the 
coorae  of  the  Indus  in  these  parts  is  in  striking  accordance  with  our 
pUgrim'a  account  "From  Skaido  to  Bongdo,"  he  says,  ''and  from 
Bongdo  to  Makpou4-Shang-rong^  for  upwards  of  100  miles,  the  Indus 
sweeps  sullen  and  dark  through  a  mighty  gorge  in  the  mountains,  which, 
for  wild  sublimity,  is  perhaps  unequalled.  .  .  .  Between  these  points  the 
Indus  raves  from  side  to  side  of  the  gloomy  chasm,  foaming  and  chafing 
with  ungovernable  fury.  Yet  even  in  these  inaccessible  places  has  daring 
and  iogenious  man  triumphed  over  opposing  nature.  The  yawning  abyss 
is  spanned  by  frail  rope  bridges,  and  the  narrow  ledges  of  rocks  are  con- 
nected by  ladders,  to  form  a  giddy  pathway  overhanging  the  seething 
caldron  below.'* 

The  point  where  our  pilgrims  crossed  from  the  left  to  the  right,  or 
Afi:han  bank  of  the  Indus,  must  have  been  U])wards  of  sixty  miles  above 
Attok.  for  at  that  distance  above  the  t!;reat  ferry,  the  river  escapes  from 
the  mountain  gorges,  where  suspension  bridges  are  required  for  cro-^ing 
it.  On  gaining  the  other  side,  they  immediately  came  in  the  kingdom  of 
Woo-Chang,  the  Udyana  of  Sanskrit  writers  a  name  by  which  they 
designated  that  region  lying  between  the  iutias  and  the  river  Swat,  or 
Sweti,  which  is  now  inhabited  by  the  warlike  tribes  ot"  the  Yuzofzais.  It 
was  called  Udyana,  that  is,  "The  Paik,"  on  account  of  the  rich  verdure 
and  fertility  of  its  valleys.  It  was  a  flourishing  seat  of  Buddhism  in 
Fft<4iien's  time.  It  contained,  he  says,  600  monasteries,  the  monks  of 
which  were  attached  to  the  system  called  the  Little  Vehicle,  that  is,  the 
Canon  of  the  Southern  Buddhists  (promulgated  by  Asoka,  244  B.C.),  in 
contradistinction  to  the  Great  Vehicle,  or  the  Canon  of  the  North,  which 
was  followed  in  Tibet  and  China,  and  was  of  later  origin.  The  people 
aaajmilated  not  only  in  their  rel^n,  but  alao  in  language,  dresa^  and 
diet  to  the  people  of  Middle  India.   They  have  a  tradition  that  when 

1  Legge,  in  liis  note,  gires  the  poisitiou  as  iat.  30  11'  N.,  long.  7'6  &i'  K.,  but  30'  must 
Mudy  be  «  aictaktt  for  86*. 
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Buddha  came  to  North  India,  he  visited  their  country,  and  left  behind 
him  a  print  of  his  foot,  which  is  long  or  short  according  to  the  ideas  of 
the  beholder  on  the  subject.  They  show  also  the  rock  on  which  he  dried 
his  clothes,  and  the  ]>l:ice  where  he  converted  the  wicked  dragon.  A 
centuT)''  after  Fa  hieu  -  \  i«it,  the  BiKMhi«m  *)f  TTdyana  was  suppressed  by 
a  fierce  j)ersocutioii,  in  which  the  bkio<i  ■  I  iis  priests  was  shed  like  water, 
and  the  niuiiasteries  wliich  lined  the  banks  of  the  Swat  wore  laid  in  ruins. 
In  this  fa\  oure<l  country  the  pilgrims  kept  the  summer  retreat,  and,  when 
that  was  over,  dc&cende«l  south  till  they  arrived  in  the  dii^trict  of  Soo- 
ho-to,  which  is  perhaps  the  part  of  Udyana  called  Swastene,  along  the  lower 
course  of  the  Swat  River,  which  is  the  Sou-astos  of  the  classical  writers. 

Pjroceediiig  eaaftwanl  from  this  for  five  days,  they  came  to  the  country 
of  Ki]i*to>wai,  the  pkce  where  Dharma-vivardhana,  the  son  of  Afldka, 
ruled,  and  where  eonsequentlj^  the  people  were  for  the  most  part 
adherents  of  the  hfnayftna  or  ''Little  Vehicle."  Kin-to-wai,  or  rather 
£in-to-lo,  stripped  of  its  Chinese  disguise^  reveals  to  us  GandhAra,  a  name 
of  old  renown,  mentioned  in  the  Vedic  hymns,  and  familiar  to  readers  of 
Herodotus,  who  includes  its  people  along  with  three  others  in  the  seventh 
satrapy  of  Darius.  It  extended  eastward  as  far  as  the  Indus,  and  west- 
ward as  far  as  JaliUub^.  "Within  its  limits,"  as  Cunningham  observes, 
"stood  several  of  the  most  renowned  places  of  ancient  India,  some 
celebrated  in  the  stirring  history  of  Alexander's  exploits,  and  others 
famous  in  the  miraculous  legends  of  Buddha,  and  in  the  subsequent 
history  of  Buddhism,  under  the  Indo-Skythian  prince,  Kanishka. 

On  IcriMfi'j;  Gandh&ra,  Fa-hien,  after  journeying  eastward  for  seven 
days,  reached  the  kingdom  of  Takshasila,  the  name  of  which,  when  inter- 
preted, means,  he  says,  **  the  severed  head,"  and  has  reference  to  Buddha's 
act  of  almsgiving,  wlien  he  gave  away  his  very  head  to  a  man  out  of  jjure 
charity.  The  word,  however,  means  "hewn  rock,"  and  the  city  may 
j)erhaps  have  got  its  name  from  its  having  heon  built  of  sto«ie  instead  of 
brick  or  mud,  like  most  Indian  towns.  Cunningham  identities  this  place 
with  the  Taxila  of  the  Greeks,  which,  in  Alexander's  time,  was  a  great 
and  flourishing  capital,  situated  between  the  Indus  and  the  Hydaspes — 
now  the  .llu'lam.  If  he  is  correct  in  this,  then  our  pilgrim  must  have  re- 
crossed  the  Indus  in  order  to  reach  it,  but  he  does  not  appear  to  have 
done  so  till  he  had  visited  several  additional  places  of  interest  which  lay 
to  westward  of  the  river.  Dr,  Legge  is  inclined  to  solve  the  difficulty  by 
supposing  that  there  was  a  Takshasila  on  each  side  of  the  Indus ;  but  this 
is  to  cttt^  not  to  untie  the  Gordian  knot.  The  pilgrims  travelled  for  two 
days  longer  to  eastward,  and  reached  the  place  where  Buddha  threw 
down  his  body  to  feed  a  starving  tigress,  and  where  also  there  were 
splendid  topes — that  is,  pagodas^ — to  which  the  devout  came  with  their 
offerings  in  an  incessant  stream  from  all  the  surrounding  country. 

I  A  tope  is  A  dome-shaped  tumulus  erected  over  snrred  relics  of  Buddha,  or  ou  spots  con- 
■ecratad  as  the  fu'oncs  of  hit  aotit.  The  word  represents  the  Sanskrit  stApa,  of  which  the 
PSti  form  thupa  appears  in  Cbinene  m  t*ak  or  fap. 
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The  next  place  to  be  visited  was  Purushapura,  a  kingdom  which  lay 
loalhward  from  Gandh Ara,  at  the  distance  of  four  days'  journey.  The  name 
under  which  it  is  now  known  is  Pesh&war,  our  frontier  station  beyond  the 
Indus.  Ffi-hien  found  it  adorned  with  a  pagoda  which  had  been  built  by 
Kaoishka,  and  which  he  declare*?  to  have  surpassed  in  soloniri  beauty  and 
majestic  grandeur  all  the  tojK's  and  temples  wliich  he  saw  in  the  course  of 
hi"'  jumneyings.  In  this  country  Mas  preserved  one  of  the  most  jirecious 
nlics  of  Buddha — his  alms-bov^rl — about  which  many  legends  were  cur- 
rent. It  was  kept  in  a  t()j)e,  to  which  a  monastery  of  700  priests  was 
attached,  and  was  publicly  exhibited  twice  a  day ;  once  before  the  mid- 
day meal,  and  again  in  the  evening,  at  the  time  of  incense.  Every  one 
cast  into  it  an  offering  of  tlowers.  Those  offered  by  a  poor  person,  how- 
«?er  few,  filled  it,  we  are  told,  far  mure  readily  than  the  many  which 
tlie  rich  cast  in  out  of  their  abundance. 

At  this  place,  Fa-hien's  companions  all  left  him.  Some  had  gone 
forwird  in  adTUiee,  9om»  had  started  to  retwti  to  Chjna,  and  one 
etme  to  his  end  in  the  monastery  of  Buddha's  alms-howl.  He  there- 
opon  resnmed  the  staff  of  pilgrimage,  and  went  forward  alone  to  the 
plaee  of  the  flat-bone  of  Buddha's  skull,  which  was  deposited  in  a  vihftra 
(ibnne),^  in  the  dty  of  He>lo^  the  present  Hidda,  which  lies  west  from 
Peshftwar,  and  5  miles  south  from  JalAlftbAd.  This  ralic  was  held  in 
extreme  veneration,  and  was  guarded  with  the  most  jealous  care;  Eveiy 
morning  it  was  exhibited  to  the  gaze  of  adoring  multitudes,  whose  homage 
WIS  expressed  by  offerings  of  flowers  and  incense.  The  precincts,  how- 
ever, of  this  holy  shrine  were,  like  the  temple  at  Jerusalem  in  the  days 
of  our  Lord,  profaned  with  traffic;  for,  as  the  pilgrim  tells  us,  in  front  of 
the  door  of  the  vih^ra  there  are  parties  who  every  morning  sell  flowers 
and  incense,  and  those  who  wish  to  make  offerin|p  buy  some  of  every 
kind. 

The  next  halting-jdace  was  only  a  few  miles  distant  from  Hidda. 
This  was  Nanghenhai',  the  Nagara-hara  of  Sanskrit  writei*8,  and  the 
Na-kie-lo-ho  of  Hionen-Thsang.  It  was  called  also  TJrlyfinapura — that 
is,  "the  City  of  Gardens  ;  "  and  this  name  tlie  Hreek.s,  from  some  resem- 
blance in  the  sound,  ti*anslated  into  Dionysopulis — ^that  is,  the  City  of  the 
Wine-God."  It  was  the  capital  of  the  kingdom  of  Nagara — a  small  territory 
extending  along  the  southern  bank  of  the  Kabul  river,  from  the  neigh- 
bom-hood  of  Jagdalak,  as  far  eastward  as  the  Ivhaiber  Pass.  Its  site  was 
first  indicated  by  Masson,  and  afterwards  was  precisely  determined  by  Mr. 
Simpson,  who,  when  resident  fer  some  months,  during  the  late  Afghan 
var,  in  JalAUblUl,  took  the  x^pportunity  of  investigating  the  antiquities  of 
its  neighbourhood.  He  states  that  at  the  distance  of  4  or  5  miles  west 
from  JaM&bftd,  he  found  numerous  remains  of  what  must  have  been  an 
andent  dty  lying  along  the  right  bank  of  the  Surkfa&b^  a  small  tributary 
cC  tbe  Kabul  river.   As  the  natives  on  the  spot  applied  to  tbe  ruins  such 

*  A  viham  in  tliti  residence  of  a  recluse  ur  prieiit,  and  liouietUutui  lued  as  a  shrine  or  temple. 
Hm  ]Hr«Tiiio«  of  Behar  was  ao  called  tnm  the  great  nymber  of  its  vihlraa. 
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names  a«  "  Xagrak,"  "Nagarat,"  or  *'XaL';ira,"  and  as  their  situation 
corresponded  iu  all  n'Sperts  with  the  desi  i  iption  of  Uie  position  of  the  old 
city  in  Iliouen-Thsang,  no  doubt  could  remain  of  the  correctness  of  the 
identification. 

About  three  miles  south  from  these  ruins,  is  the  celebruted  rock- 
cu\  em  in  which  Buddha  left  his  shadow.  "  Looking,"  says  our  pilgrim, 
"at  this  cavern  from  a  distance  of  more  than  ten  paces,  you  seem 
to  866  Buddha's  real  form,  with  his  complszion  of  gold,  and  his  eharac- 
t6ristie  marks  lo  their  nicety,  clearly  asd  brightly  displayed.  The 
nearer  you  approach,  howoTer,  the  fainter  it  becomes,  as  if  it  were  only 
iu  your  fancy.  When  the  kings  from  the  regions  all  around  have  sent 
skilful  artists  to  take  a  copy,  none  of  them  have  been  able  to  do  so. 
Among  the  people  of  the  country  there  is  a  saying  current  that  'the 
thousand  Buddhas  must  all  leave  their  shadows  here.'  *'  Fdrhien  at  this 
place  rejoined  two  of  his  companions,  who  had  pushed  on  thither,  a  con- 
siderable time  before  him ;  and  along  with  those,  in  tlie  third  month  of 
winter,  he  proceeded  southward,  crossing  the  Little  Snowy  Mountains, 
probably  with  a  view  to  gain  the  Kohat  Pasf,.  In  the  course  of  this 
trying  journey,  an  incident  occurred  which  FA-hien  records  with  a  sim- 
plicity and  pathos  almost  scriptural:  *'0n  the  north  side,"  he  says,  "of 
the  mountains,  in  the  shade,  they  suddenly  cncoimtered  a  cold  wind, 
which  made  them  shiver  and  become  minlde  to  speak.  Hwuy-KiniZ  could 
not  go  any  further.  A  white  froth  came  from  his  mouth,  and  he  said  to 
Fa-hien,  'I  cannot  live  any  longer.  Do  you  immediately  go  away,  that 
we  do  not  all  die  hero  ; '  and  with  those  words  he  died.  Fa-hien  stroked 
the  corpse,  and  cried  out  pitcously,  '  Our  original  plan  has  failed ;  it  is 
fate.  What  can  we  do?'  He  then  once  moi*e  gathered  up  his  strength, 
and  pressed  forward  on  his  way." 

Having  succeeded  in  crossing,  with  the  companion  still  left  hiiu, 
to  the  south  of  the  range,  he  arrived  in  the  kingdom  of  Lo  e  or 
Bohi  This  is  a  name  of  Afghanistan,  but  of  course  only  a  portion 
of  it  can  be  here  intended.  Here  the  pilgrims  stayed  for  the  summer 
retreat^  and,  this  being  over,  they  went  on  to  the  south  for  ten  days, 
and  reached  the  kingdom  of  Poh-na  (that  is,  the  district  now  called 
Baonu),  where  there  were  more  than  9000  monks,  all  adherents  of  the 
southern  form  of  Buddhism. 

A  journey  of  three  days  from  Bannu  brought  them  to  the  Indus,  ' 
which  they  again  crossed,  but  now  at  a  place  where  the  country  on  each 
side  was  low  and  level.  When  the  peo]ile  on  the  side  to  which  they  had 
crossed  saw  their  fellow-disciples  from  T'sin  (China)  passing  along,  they 
were  moved,  says  Fa-hien,  with  great  pity  and  sympathy,  and  expressed 
themselves  thus :  "  How  is  it  that  these  men,  from  a  border  country, 
should  have  learned  to  become  monks,  and  come  for  the  sake  of  our 
doctrines  from  such  a  distance  in  search  of  the  law  of  Buddha  1 "  TliC}' 
accordingly  supplied  all  the  wants  of  the  strangers,  and  ti  cated  them  in 
accordance  with  the  rules  of  the  law.  F4-hien  gives  no  details  of  his  journey 
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through  the  Panjab,  and  the  regions  watered  by  the  .Tiimnn,  until  he 
reached  the  great  city  on  the  banks  of  that  river,  M;i  t'Aou-lo,  tliat  is 
Mathura  or  Muttra,^  so  famous  as  being  tlie  birthplace  of  Krishna,  and 
the  scene  of  his  adventures  with  the  milkmaids.    All  the  country  south 
from  this  is,  he  says,  named  the  Middle  Kingdom.    His  description  of 
this  part  of  Intlia,  and  his  im])ressions  regarding  the  character  and  condi- 
tion of  its  inhabitants,  are,  in  the  main,  in  agreement  with  the  accounts 
given  seven  centuries  earlier  by  Megasthenea.  "  In  the  Middle  Kingdom," 
hb  sajB,  "the  eold  and  heat  are  finely  tempered,  and  there  is  neither 
hotr-frost  nor  anow.  The  pe(>]>le  are  numenma  and  happy ;  they  have 
not  to  regiater  their  houaeholdB,  or  attend  to  any  magistrates  and  their 
rales,  only  those  who  cultivate  the  royal  land  have  to  pay  a  portion  of 
the  gain  from  it  H  they  want  to  go  they  go,  if  they  want  to  stay  on 
they  stay.    The  king  governs  without  decapitation  or  other  corporal 
ponishmenta.   Criminals  are  simply  fined.    Even  in  cases  of  repeated 
sttempts  at  wicked  rebellion,  they  only  have  their  right  hands  cat  ofil 
Throughout  the  whole  country  the  people  do  not  IdU  any  living  creature, 
nor  drink  intoxicating  liquor,  nor  eat  onions  or  garlic.     The  only 
exception  is  that  of  the  Ohand&las.^   That  is  the  niime  for  wicked  men 
who  live  apart  from  others.  ...    In  thi^  country  they  do  not  keqp  pigs 
and  fowls,  and  do  not  sell  live  cattle;  in  the  markets  there  are  no 
butchers'  sliops,  and  no  dealers  in  intoxicating  drink.    In  buying  and 
selling  commodities  they  use  ruwries  (shells).    Only  the  Chandalas  are 
fishermen  and  huntei's,  and  sell  tlesh-meat."    Hi'  then  refers  to  a  cii'^tom 
which  prevailed  in  the  country,  l:>oth  long  before  and  long  after  his  tim.  . 
The  potentates  of  India,  like  those  of  Euiope  in  the  Middle  Ages,  were  in 
the  habit  of  making  grants  uf  lands,  houses,  and  gardens  for  the  main- 
tenance of  monastic  establishments,  in  order  that  the  monks  might  be 
able,  without  let  or  hindrance,  to  atten<l  to  the  dutios  of  their  calling, 
which,  as  specified  by  Fa  hicii,  were  to  perform  ucL^  of  meritorioufi  virtue, 
to  recite  their  Scriptures,  to  sit  wrapt  in  meditation,  and  to  receive  and 
entertain  stranger  monks  in  every  respect  aa  the  law  directed.  The 
deeds  of  gift  conveying  these  grants  were  generally  inscribed  on  pktes  of 
metal  Not  a  few  of  such  plates  have,  in  recent  times,  been  discovered 
and  deciphered,  and  scholars  have  found  them  useful  chiefly  in  throwing 
light  upon  questions  of  Indian  chronology,  a  aubject  which  the  Sanskrit 
writers  negated  as  much  as  history  itself. 

From  Muttra  the  pilgrima  proceeded  south-east  for  18  yojanas,* 
and  found  themselves  in  a  kingdom  called  Sankdsya,  the  name  of 
vhieh  still  remains  in  Samkassam,  a  viUage  45  miles  north-west  of 


1  It  b  tb«  Ifodoun  of  Ptolemy,  who  calls  it  th«  "City  of  the  Gods.'* 

^  Cbandala  is  the  (i^euerk-  naiiic  for  a  man  of  the  lnw«iit  and  Uioct  detpisod  of  the  toized 

tribes.  Vhihi  from  a  Sudra  father  and  a  Brahiiinn  niotlier. 

'  The  yojana  is  an  Indiau  measure  of  distance,  varying  hke  tiiv  i  ersma  imiueang,  or  the 

■Ule  WMme  paite  of  Seothmd,  in  reqiect  of  the  length  which  it  indicates,  from  4  or  5  to  & 

or  9  CtagliBh  miles.  In  Pft-hien  it  in  about  7  milen. 
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Canouj.  This  is  the  place  where  Buddha  is  said  to  have  come  down 
to  earth,  after  having  been  in  heaven  for  three  months,  preacliing 
his  law  for  the  benefit  of  his  mother,  who  had  died  seven  days  after 
his  birtli.  At  one  of  the  8ank;Uya  topes  there  were  about  a  thousand 
monks  ami  nuns,  wlio  all  received  their  food  from  a  common  store, 
and  were  adherents,  some  of  the  (Jreat,  and  some  of  the  Little 
Vehicle.  Fii-hien  remarks  tliat  tlie  country  here  was  very  productive, 
and  that  the  }>eople  were  beyond  comparison  prosperous  and  hapjjy. 
The  next  halting-place  was  Canouj —a  city  of  great  celebrity  in  early 
Indian  history,  situated  on  the  banks  of  the  Kalinadi,  a  branch  of 
the  river  Ganges.  Its  name  is  a  contracted  form  of  Eanyfr-Kubja,  a 
Sanskrit  compound,  whieh  means  ike  eiiy  of  the  hmy^-backed  maidens, 
and  haa  reference  to  a  l^end  concerning  the  hundred  daughters  of  one 
of  its  kingSy  who  were  made  deformed  under  the  curse  of  a  rishi,  whose 
overtures  they  rejected.  Here  Buddha  was  said  to  have  preached  on  such 
themes  as  the  bitterness  and  yanity,  the  impermanency  and  the  mieer> 
tainty  of  life,  and  the  nature  of  the  body,  which  he  compared  to  a  bubble 
or  foam  on  the  water. 

On  leaving  Canouj,  the  pilgrims  came  successively  to  A-lo  (which 
has  not  been  clearly  identified),  then  to  the  kingdom  of  Sha-khe, 
that  is,  Saket,  the  Sagoda  of  Ptolemy,  and  then  to  SrAvasti  in  Ko^ala 
— t1ic  pristine  kingdom  of  the  Solar  race.  The  city  has  long  since 
vanished,  but  the  ruins  of  it  have  been  discovered  on  the  south  bank  of 
the  river  Rapti,  about  fifty-eight  miles  to  tlie  north  of  Ayodya  or  Oude, 
i.e.  of  Faizabad.  In  one  of  the  suburbs  of  Snivasti  was  the  viliara  of 
Jetavana,  celebrated  for  the  beauty  of  the  gardens  by  which  it  was  sur- 
rounded, and  held  especially  sacred  as  having  been  for  twenty-five  years 
the  residence  of  S/lkya-rauni  himself,  after  he  had  obtained  the  Budilha- 
ship,  that  is,  enliglitonnient  or  perfect  wisdom.  This  vihara,  whieh  euu- 
sisted  originally  of  seven  stories,  continually  attracted  to  it  the  kings  and 
people  of  the  countries  around,  who  vied  with  each  other  in  their  oil'erings, 
which  consisted  of  flags,  canopies,  flowers,  incense,  and  lamps,  which  by 
their  multitude  made  the  night  as  bright  as  day.  The  pilgrim  mentions 
seversl  places  in  this  neighbourhood  which  he  visited,  as  being  famous  in 
the  history  of  Buddha  and  his  immediate  disciples.  He  then  came  to 
Buddha*s  birthplace,  the  city  of  Kapilavastu.  "  Here^"  he  says,  **  there 
was  neither  king  nor  people.  All  was  mound  and  desolation— of  inhabi* 
tants  there  were  only  some  monks,  and  a  score  or  two  of  families  of  tJie 
^mmon  people.  The  country  is  a  great  scene  of  empty  desolation. 
The  inhabitants  are  few  and  far  between.  On  the  roads  people  have  to 
be  on  their  guard  against  white  ele])hants  and  lions,^  and  should  not 
travel  incautiously."  The  site  of  Kapilavastu,  which  was  destroyed  in 
Buddha's  lifetime,  is  a  short  distance  north-west  of  Qoruckpore,  latitude 
26°  46'  N.,  longitude  83"  19'  £. 

i  He  does  not  say  that  he  saw  these  animals,  otiierwise  bis  veiftcity  might  be  called 
in  qumtion. 
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On  leaving  it  the  pilgrims  journcviMl  eastward,  and  after  halt- 
ing at  Rnnna  or  Ramagramu,  and  other  two  places  with  noted  topes, 
reached  the  Medina  of  Buddhism,  Kusanagara,  "on  the  north  of 
which,  between  two  trees,  on  the  banks  of  the  Nairanjaiia  River, 
is  the  place  wliere  the  World-hononred  One,  with  his  head  to  the 
north,  attained  to  Pari-nirvana,  and  died."  They  found  the  inhabitants 
of  !lie  city  to  be  but  few  and  far  between,  and  to  consist  only  of  the 
lAmilies  belonging  to  the  ditlerent  societies  of  monks.  The  luins  of 
Kuianagara  are  still  extant,  near  Kusiah,  one  hundred  and  eighty 
nules  north-west  from  Patna,  and  eighty  miles  due  east  of  Kapil&vastu. 
On  leaving  this  place,  and  travelling  twenty-two  yojanas  to  ihe  south-east, 
the  pilgrims  reached  the  kingdom  of  VaisAli,  the  Panala  of  Ptolemy,  in 
the  capital  of  which  the  second  great  coimofl  of  Buddhism  had  been  held. 
This  kingdom^  which  was  of  no  great  extent^  stretched  northward  from 
the  Ganges,  along  the  banks  of  the  river  GandalL  Its  capital,  called  also 
VaisAli,  was  situated  at  some  distance  from  Hiijipnr,  a  station  near  the 
jonetion  of  these  two  rivers,  and  distant  about  twenty  miles  from  Pfttna, 
which  is  reached  by  crossing  the  Ganges.  The  pilgrims,  having  crossed 
the  river,  and  descended  south  for  a  yojana,  came  to  the  town  of  Palin-fou, 
that  is  Pataliputra,  now  Patna.  This,"  says  Fa-hien,  "  is  the  city 
where  Asdka  resided,  who  reigned  over  the  kingdom  of  Magadha.  The 
royal  palace  and  hall  in  the  midst  of  the  city,  which  exist  now  as  of  old, 
were  all  made  by  genie  which  he  employed,  and  which  piled  up  the 
stones,  reared  the  walls  and  gates,  and  executed  the  elegant  carving  and 
inlaid  sculpture-work,  ia  a  way  which  no  human  hands  of  this  world 
could  accomplish. '  From  this,  and  the  rest  of  liis  descni)tion  of  the 
jiliice,  Patiilipntra  would  a]>pear  to  have  been  the  most  imjmrtant  and 
most  magniticcnt  of  all  the  cities  which  he  saw  in  India.  He  speaks  witli 
admiration  of  its  monasteries,  temples,  tojies,  hospitals,  and  schools  of 
learning,  and  describes  the  inhabitants  as  rich  and  prosperous,  as  striving 
to  outvie  each  other  in  the  j)ractice  of  benevolence  and  righteonsness, 
ud  as  living  together  in  peace  and  hai'uiouy,  though  professing 
differing  creeds — some  being  Brahmans,  and  others  Buddhists,  both 
cf  the  Great  and  the  Little  Tehide.  The  prosperity  of  the  city 
WIS  no  doubt  owing  mainly  to  its  advantageous  situation  at  the  eonflu- 
SDce  of  the  two  great  rivers,  the  Gkmges  and  the  S6n,^  which  made 
it  a  great  centre  of  oommeroe.  F&*hien's  aeconnt  of  the  greatness  and 
•pkndoar  of  the  city,  shows  that  it  had  undergone  no  deterioration  in 
these  respects  since  the  days  of  Megasthenea,  whose  description  of  it  we 
nay  here  quote:  ''Pslibothra  is  in  length  80  stadia  (10  miles),  and  in 
bnodth  15  (2  miles  nearly).  It  is  in  the  shape  of  a  parallelogram,  sut^ 
rounded  by  a  wooden  Avail,  pierced  with  openings,  through  which  arrows 
may  be  discharged.  This  wall  has  570  gates  and  64  towers.  In  front  is 
a  ditch,  600  feet  in  width,  and  45  in  depth,  which  serves  the  purpose  of 

*  The  Sdn,  with  the  caprice  for  which  Indian  rivers  are  notable,  has  changed  its  former 
eottiw,  vtA  BOW  joins  the  Goiigoi  16  inilM  above  Fetna. 

vou  in.  C 
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defence  and  of  a  sewer  for  the  city."  In  another  passage  iie  ascribes  the 
foundation  of  it  to  Hermlos,  ''who  built  tlierein,"  he  says,  "many 
sumptuous  palaces,  and  settled  witliin  its  wails  a  numerous  population.'* 
Though  the  <j^reatest  of  the  Giingetic  cities  of  those  days,  it  was  by  no 
means  the  most  ancient,  as  it  was  not  founded  till  after  Buddha  s  death, 
the  date  of  which  is  .")  };5  v,.c\  It  was  visited  by  Hiouen-Thsang,  about 
230  years  later  than  by  our  pilgrim.  By  that  time  all  its  glory  had 
departed,  wo  know  not  how,  and  it  had  shrunk  from  the  dimensions  of  a 
great  metropolis  to  those  of  a  paltry  village ;  for  Hioaen*Thaaiig  eaw  upcA 
its  site  noting  bat  lieapi  of  rnmfl,  and  some  two  or  three  hundred  houses 
of  the  meanest  description.  Bat  eyen  the  rains  which  he  saw  have  long 
sinoe  disappeared.  They  lie  buried  to  the  depth  of  more  than  a  dosen 
feet  below  the  foundations  of  the  modem  city  of  Patna,^  which  is,  perhaps 
as  large  and  populous  as  its  predecessor,  but  far  from  being  distangaished, 
as  it  was,  for  the  superhuman  magnificence  of  its  architecture. 

The  country  extending  southward  from  Pataliputra  to  the  dty 
of  Gaya,  which  is  about  60  miles  distant^  may  be  regarded  aa  the 
Holy  Land  of  Buddhism.  Here  its  great  founder  had  spent  not  a 
few  years  of  his  life;  had  wandered  over  its  hills,  and  by  the 
margin  of  its  streams ;  had  sat  upon  its  rocks,  and  under  the  shade  of 
its  trees;  had  meditated  in  it.«;  caves,  and  amid  the  depths  of  its 
forests ;  and  here  —  all  the  while  teaching  and  preaching  his  law, 
raakinjx  converts,  and  working  miracles  \\ithout  number — ho  had,  after 
practisiuir  with  himself  the  most  painful  austerities,  and  I'csisting  the 
strongest  temptations,  finally  attained  to  jjerfect  wisdom  At  the  various 
places  wliich  he  had  consecrated  by  his  presence,  commemorative  topes 
had  been  reared,  and  monasteries  founded,  which  even  to  the  present  day 
are  resorted  to  by  throngs  of  pilgrims.  Fjl-hien,  as  might  be  expectetl, 
visited  all  these  nr»table  localities,  and  never  fails  to  re-count  the  legends 
connected  with  them,  at  which,  however  extrenu;  may  have  been  their 
absurdity,  his  faith  never  staggered.  He  returned  from  Gaya  to  i'ltiali- 
putra,  whence  he  proceeded  westward  along  the  course  of  the  Ganges,  till 
he  came  to  the  city  of  V&ranasi,  in  the  kingdom  of  Kast.  Varanasi  is  the 
modem  Benares,  well  known  as  the  holiest  seat  in  all  India  of  Bnhmanism. 
From  Benares*  he  returned  to  Pataliputra,  where  he  remained  for  three 
years,  occupied  in  the  manner  which  has  already  been  noticed.  From  this 
he  proceeded,  now  left  without  a  companion,  along  the  course  of  the 
Changes  to  Tftmalipti  or  Tamluk,  which  was  then  the  greatest  emporium  of 
commerce  in  the  Gangetic  Delta.  From  Tamluk  he  proceeded  by  sea  to 
Ceylon,  as  has  been  already  stated,  and  it  does  not  fall  within  our  purpose 
to  trace  the  pilgrim's  progress  any  farther.  We  shall  conclude  by  quoting 
the  well-deserved  eulogium  written  regarding  these  Chinese  pilgrims  by 
Mr  Beal :  "  Never  did  more  devoted  pilgrims  leave  their  native  countiy 

1  About  ten  years  ago,  when  a  tank  was  being  diig  in  Pniua,  a  portiuu  of  llie  wooden  waJl, 
moolhi  of  we3]«,  MoA  fngm«iitt  of  wrtben  v«mm1»,  w«re  diwovnod  at  a  dvpih  9i  Bome  13  or 
16  fMt  Mow  tlM  turfaoe. 
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to  encounter  the  perik  of  travel  ia  foreign  end  diatant  lands;  never  did 
ij  lea  more  ardently  desire  to  gase  on  the  aacred  vestiges  of  their 
religion;  never  did  men  endure  greater  aiifferings  by  desert,  mountain, 
ind  sea,  than  those  simple-minded,  earnest  Buddhist  priesta." 


NOTES  ON  PLACE-NAMES  OF  10^^  A. 

pThe  Paper  in  onr  number  on  Th^  Pl(uy-Xa,:i>  s  <>/  Inna,  hy  Mr.  ATevainlfr  Cnr- 

iiiidi.itl.  having  nttracted  consiilerable  attention,  was  snbmitt«d  t<>  the  eminent 
iicholar  and  etbuolo^i^t,  Mr.  Uectur  Maclean,  who  contributes  the  following  valuAble 

Aoi,  s.  f.,  a  place,  a  i  ugiou,  a  country,  an  island. — {O'Jteilly.) 
At  'i,  a  place,  a  region,  an  island. — {M^Leod  and  Dewar,) 
"Hi,  nom.  pr.  lova,  commonly  called lona;  the  adj.  means  *lov.'" — 
Slokes'  GoidelictL  <*Golam€iUe  7  Drostto  mac  cosgic^  ad^ta  tangator 
Uti  mairoalaeg  dla  d6|b  gonic  abbordob6ir,"  "  Columcille  and  Droatto, 
ion  of  Oosgracb,  his  pupil,  came  from  Hi  (lona),  as  Qod  had  shown  to 
tham,  unto  Aherdour/'  Quoted  from  the  £o<A  of  IMr  in  Stokes'  Gdiddka, 
p.  108. 

iseal,  low."    Irish-Engliah  Dietionary  in  Llwyd'a  jirthaologia 
Britannka. 

In  Adamnan'a  VUa  Columbcgf  the  name  for  lona  is  loua  and  Insula 
lona.  Formerly  there  waa  no  differenee  made  in  Latin  between  the  u 
vowel  and  the  n  consonant^  so  the  name  was  written  aince  Adamnan'a 
time  lova.  The  Latin  v  waa  anciently  pronounced  w;  therefore  the 
word  might  be  written  lowa^  prononnced  Eeowa.  As  our  language,  as 
veil  as  other  languages,  has  changed  very  much  in  twelve  centuries,  the 
dhange  from  loua  to  Aoi,  and  even  to  I,  is  not  very  considerable.  Com- 
pare  old  Gaelic  *roi,  a  sheep,  and  the  Latin  having  the  same  meaning. 
The  n  of  lona  has  evidently  replaced  u  by  a  misprint,  and  it  has  been 
rotaiiuHl  because  lona  is  a  more  euphonious  name.  Such  is  also  the  case 
i'h  Hebrides,  which  was  at  first  a  misprint  for  Uebudea.  It  is  amusing 
to  tiiid  names  improved  by  blunders. 

The  oldest  Gaelic  form  of  Calum  Cillo  is  Cohimb  Cille,  which  shows 
clearly  that  the  first  pai  t  of  the  name  is  (l(>rivod  from  the  Latin  columba  ; 
vvheiioe  (iaelic  rnlion,  a  dove,  and  its  diwiuitive  colman  or  caiman^  a  little 
or  ynunu  dove,  which  now  means  dove  in  general.  Amra  Chduimh  Chill e 
is  the  title  of  a  poem  composed  to  St.  Columba  after  his  death,  by  Dalian 
Forgaiil,  who  was  the  saint's  contemporary,  but  survived  him.  Cill  is 
shown  also  by  Celtic  scholara  to  be  derived  from  the  Latin  cella.  It  is 
surprising  that  a  word  of  Latin  origin,  edman^  has  auperaeded  all  the 
vernacular  namea  for  dove ;  no  doubt  thb  la  to  be  aacribed  to -the  venera- 
tion m  which  St.  Columba  waa  held  by  the  Gael&  Ftardn^  a  quolat  or 
ringdove,  FearMnmei  a  turtle. — U.  Ar»  Sr. 

lona  ia  a  feminine  adjective  derived  from  an  original  Im,  The  form 
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Hii,  found  in  various  writers,  suggests  a  Gaelic  form  Haoi — the  first  i  like 
/  in  sit,  and  the  second  like  ee  in  feet ;  and  as  this  form  is  used  hy  Bede, 
he  would  likely  represent  the  sound  of  ao  hy  the  short  English  sound  of 
i,  and  the  second  by  the  longer  sound,  which  in  Bede's  time  was  equivalent 
to  ;  also  li,  and  Hii  are  found  in  the  S'lrnn  Chronvh.  There  would 
be  in  the  olden  times,  as  now,  different  pronunciations  of  the  same  woid 
corresponding  to  different  localities ;  I  is  but  an  attenuated  form  of  Aoi. 
Insula  loua  may  be  translated  into  the  Gaelic  Inis  Aoidheach^  and  lona 
is  occasionally  called'- A't/ewn  /. 

"Ai,  a  region,  tract,  country,  territory,  patrimony,  inlieritance." — 
{aikllly.) 

"Ai,  a  region,  territory." — {M'Leod  and  Dewar.) 

UiDH,  a  ford,  the  part  of  a  Btream  which  leaves  a  lake  before  break* 
ing  into  a  earreiit.  All  these  preceding  woida  appear  to  be  cognate. 
Aoi,  denoting  an  isthuias  joining  a  peninsula  to  its  mainlandt  would  seem 
to  be  the  primitive  meaning.  By  extension  of  meaning  it  would  apply 
to  both  the  peninsula  and  the  mainland  tract  connected  by  it*  and  then 
it  would  come  to  signify  region,  district,  or  country.  When  such  a  tract 
would  come  into  the  possession  of  one  lord,  then  the  word  would  come  to 
mean  inheritance.  A  low  isthmus  is  analogous  to  a  short  shallow  sound, 
and  so  is  the  sheet  of  water,  tttd%,  that  joins  the  lake  to  the  stream. 
Tairbeart — although  boats  were  drawn  across  necks  of  land  80  called— has 
nothing  to  do  with  hkta.  The  word  is  derived  from  for,  across,  and  hek, 
to  bear;  that  which  crosses  over  between  two  portions  of  land.  It  is 
really  more  connected  with  the  passenger  that  crosses  by  land  from  the 
one  district  to  the  other,  than  with  the  hauling  across  of  boats.  Caol  I 
is  evidently  Caol  Aoi,  and  has  either  succeeded  an  Aoi,  or  has  been  so 
called  analogically.  Inis-Cat  is  an  interesting  namcJ  "Without  assuming 
that  tlipsf  i^los  were  at  on(>  time  connected  with  the  mainland  and  the 
centre  of  an  extensive  country,  how  is  it  possible  to  account  for  the 
huge  cairn  on  the  side  of  a  hill  in  North  Uist,  and  of  the  vast 
monolithic  remains  in  Lewis  ?  Catallh,  not  Cataobh  or  Cat-thaobh. 
Cataibh  is  the  locative  plural  of  Catach,  and  signifies  in  lh>-  ('aftnich  or 
Catti.  Gallaobh  is  properly  Gallaibh,  the  locative  plural  of  Gall,  a 
"foreign  settler,"  and  signifies  "  /';/  GaUl^  or  Foreign  ,s<'///rr.?."  The  locative 
of  a  people's  name  was  used  by  the  old  Gaels  lor  the  territory  inhabited 
by  the  people.  Ulaidh,  Ulster,  is  the  name  of  a  people  in  the  noniiiiative 
plural ;  the  genitive  plural  is  Uladhj  and  the  locative  plural  is  Uliaihh, 
in  Ultonians*"  **  In  Leinstor  **  is,  in  old  Gaelic,  «n  Laignihh^  in  Lagenians ; 
the  nominative  plural  is  Laighin,  the  genitive  of  which  is  Lai^umt. 
Connaught  is  Conmehia,  which  means  deecendants  of  Conn ;  the  locative 
is  CmnnaMttMi;  ** in  Connaught"  is  ezpzessed  by  tn  Connaehiaibh,  in  Con* 
nacians.  So  three  of  the  Irish  provinoes  have  derived  their  names  from 
the  names  of  the  peoples  that  iidiabited  them.  There  is  no  pure  G^lic 


'  Inis  it  older  and  batter  qpeUing  tlutn  Inuta.  IuxAh  niaaot  ia  ktl. 


Digitized  by  Google 


NOTES  ON  PL&OB-NAMBS  OF  lONA. 


37 


nis  any  more  than  there  is  a  |Mire  Gaelic  aig/  both  suffixes  are  modifica- 
tions of  the  Norse  vie  and  nets.  Some  scholars  derive  even  the  first  part  of 
Caithness  from  a  None  word,  but  I  am  disposed  to  believe  that  it  is  the 
Pictish  Cait,  which  comprehended  both  Sutherland  and  Caithness. 

Faoohail — in  M'Leod  a!ui  Dewar's  Diet.  FaodhaUy  in  which  Gaoihar 
occurs  for  g(uUtnr :  no  is  always  long,  and  the  short  sound  corresponding 
to  it  is  that  of  a  in  hnqh,  dmghy  cladhy  etc.  The  word  riiit^ht  correctly 
be  written  fnf/haif  or  fivlhail.  Tho  short  a  in  Sanskrit  has  the  same 
sound.  The  name  of  Loch  Foyle  in  Gaelic  is  Loch  F'''il>hnil,  pronounced 
/  '/  '//.  (See  Gaelic  part  of  Dean  of  Lismore's  Book,  pp.  42,  43.)  Feabhnil 
would  spora  to  be  composed  of  /o,  "under,"  and  bmil,  "water."  F^^nhkuV^ 
then,  is  equivalent  to  Fo-Utmil,  ''under  water."  Now,  when  those  iord.s  c})b 
and  dr}',  there  is  a  stream  below  whieli  doos  noi  dry,  over  which  the  kind 
natives  sometimes  carry  strani^ers  on  t)ieir  backs.  No  doubt  Lo<;h  Foyle 
abounds  in  such  streams.  Fcabhuil^  then,  would  appear  to  be  the  proper 
.<peUing  of  FaodhaU.  Caip^  foam,  feminine,  is  more  akin  to  the  Irish 
(mp,  also  feminine,  than  to  the  Scotch  Gaelic  eop^  which  is  masculine* 

Cladh-nan-druineach,  more  coireetly  Cktdh  Drvktumch^  does  not 
meui  burial-ground  of  the  Druids,"  but  "burial-ground  of  the  artists." 

DniiwMoehf  an  artist — (Lluyd's  At,  Br,) 

Drameaeh,  an  artist^  embroiderer.  Drwn,  needle-work,  embroidery. — 
{(TReiBy,) 

In  M'Leod  and  Dewar's  Dictionary  we  find  Drmiweaeht  a  Druid. 
More  properly,  Druidhneaeh.**  So  here  a  wcwd  is  eoined  to  make  illiterate 
eonf  Qsion  of  druidh  with  druinneach  rational.  The  Highland  lezioographers 
of  the  eighteenth  century  preferred  to  follow  their  own  whims  rather 
than  put  themselves  to  the  trouble  of  getting  knowledge  from  Edward 
Lloyd's  great  M  ork,  to  which  they  had  easy  access.  Keally  we  are  in 
need  of  new  Gaelic  dictionaries,  or  else  of  new  editions  of  those  we  have* 
There  is  an  EiUan  nan  JJruinnmch  on  Loch  Awe,  where  gravestone 
#«tilptora  resided  and  carried  on  their  work,  and  there  are  several  place- 
Ti.imes  in  wliii  li  this  wonl  is  found.  There  are  ^ood  grotmds,  therefore,  for 
i  iti-rriiig  that  Cladh  nan  Dntinneach  in  lona  is  the  burying-groiuid  of 
yrave?tone  sculptors  residing  th(TO. 

Knoc  Aingii^ — In  Jn\ny  there  is  Cnoc  Aiujall,  where  tires  were  lighted 
t"  trive  light  to  ve?^sel^5  coming  into  Lochindaal  in  olden  times.  Angail, 
ill  thi^s  case,  is  a  corruption  of  Aiii'/il,  genitive  of  uhnjcaU  light.  "Aingeal, 
sunshine,  light." — {Ar.  Br.)  "Aingeal,  hre,  light,  sunshine.  " — {(JlUilbj.) 
The  es.ime  definition  is  given  by  M'Leod  and  Dewar.  Ainneal,  a  common 
fire,  is  seemingly  derived  from  uingiuL  Aia-i-solas—Ain^  that  is, 
li^^ht." — (ODavorcu's  IrUt  Glosmiij.)  Aingeal  would  appear  to  be 
formed  from  am,  light,  and  geal,  clear  or  bright.  So,  in  this  respect,  it 
dgnifies,  literally,  "bright  light."  Cnoe^nornJimjelf  mentioned  in  the 
Introduction  to  Dr.  Reeves's  Li/e  of  SL  Cdumba,  and  identified  with 
Adanman's  CcUicuHus  Angdorum,  may  have  been,  previous  to  the  time 
of  St  Columba,  not  the  Hill  of  the  Angels,  but  the  Hill  of  the  Bright 
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Lights  or  Fires.  The  cairn  and  tlio  small  circle  would  not  now  be  con- 
stdered  Dnudical,  as  in  the  time  of  Pennant.  li  circles  are  now  asoer- 
tained  to  be  ancient  and  pre-Christian  burial-places.  The  nanie  would 
likely  have  been  converteil  to  a  Christian  pm*i>ose  by  the  followers  of 
St.  Columba  by  giving  it  another  meaning.  The  ghosts  of  those  buried  in 
the  movnd  resided  ttiere^  and  ncidr  fhcnisehes  omisionaUij  vusiblr  fn  flie  matn'i'fJ 
eyes  of  t]i>K<p  v]io  yet  dwell  in  material  hodif<i !  Tho  name  St'ltmn  J/»*r  tells 
that  the  prc-Chri.stiaii  sujMirstition  that  .still  covers  the  whole  of  Siberia, 
Turtary,  Thibet,  and  China  ha^  burvived  St.  Columba  and  hiis  follower!*. 
"The  natives  took  their  horses  at  the  feast  of  St.  Michael,  and  coursed 
rouud  it," — no  doubt  to  honour  the  dead  buried  there.  Hits  the  mound 
never  >»een  opened  to  see  whether  the  Ixxlies  were  cremated  or  not  1 

Tlie  old  form  of  Uluidh  is  Ulaid,  "  Ulstermen." 

"The  meaning  appeare  to  be  barbaii,  cf  Skr.  pida  'horripilation.'  In 
Ganlish  we  seem  to  have  it  in  the  tribe  name  Tri^ulaili,  Plin.  iil  20,  24, 
where  H  is  an  intenuve  prefix,  and  vbaUi  a  miatake  for  tthti  {lUdUty 
Dr,  WkUky  Slohes  on  the  Celtic  Declension,  TroModums  of  the  Phiio- 
logkai  Smtiy,  1885-6.  p.  102. 

From  tUs  note  it  appears  that  Ulaidh  or  Waid,  Ultomans,  signifies 
Bearded  Men."  Gaelic  2//a,  a  beard. — {M*Leod  and  Demr.) 


PE0Cm)ii3GS  OF  THE  SCOTTISH  GEOGRAPHICAL  SOCIETY. 

The  Opcninj:  Mcctiiif;  of  the  Dundee  IJranch  of  the  Society  was  held  in  the 
Kinnainl  Hall,  on  t)ie  7th  DecemlHjr  18hti — Principal  Donahlsnn  ]nesiJing. 
Dr.  Kobert  W.  Felkiu  delivered  an  address  on  "The  Eij^'ptiau  Etpiutorial 
ProTinces,  and  the  Belief  of  the  Belesgaered  Garrisons."  After  a  Tote  of  thanks 
had  been  passed  to  Dr.  Felkin,  Principal  Peterson,  the  Convener  of  the  Branch, 
proposed  the  following,'  Resolution  :— "That  this  meeting,  liaving  heard  of  the 
present  position  of  Dr.  Eniin  Bey  in  the  Egyptian  Equatorial  Provinces,  and  the 
reasons  which  urgently  call  for  his  support,  is  of  opinion  that  means  should 
now  lie  employed  by  Her  Majesty's  Government  to  fulfil  the  oblit^ations  under 
which  they  rest  towards  Dr.  i^iuiu  Bey  and  his  beleaguered  garrisons  ;  and  that 
the  Chainnan  be  requested  to  forward  this  Besolntion  to  Her  Majesty'^  Principal 
Secretary  State  for  Foreign  Affairs.*'  This  Besolution,  having  been  seconded 
by  the  Rev.  Colin  rampbell,  wtis  unanimously  adopted  by  the  meeting. 

An  Ordinary  Meeting  of  the  Society  was  held  in  the  Freemasons'  Hall, 
Edinburgh,  on  December  1st— Dr.  George  Smith,  C.I.E.,  Member  of  Council, 
presiding.  Prince  Kropotkiu  delivered  :i  leetnre  nn  "Siberia's  Tablelands, 
Mountains,  I'laiu.s,  and  Tundras,"  which  will  be  published  in  a  subsequent 
number  of  the  Magazine,  A  vote  of  thanks  was  passed  to  Prince  Kropotkin, 
on  the  motion  of  Mr.  Will.  C.  Smith,  Advocate. 


Digitized  by  Google 


OBOOKAPHICAL  NOTES. 


39 


GEOGUAPHICAL  NOTES. 
EUROPB. 

Government  Neglect  of  Science  in  Scotland. — The  104tli  session  of  the  Royal 
.Society  of  Edinburgh  was  opened  on  6th  December  by  an  aildrciiJi  from  Mr.  John 
Marray,  of  the  Challenger^  one  of  the  Vice-presidents.  The  address  contained 
mmy  points  of  great  interest  to  other  Societies  in  Scotland,  and  remarks  upon 
Ooremment  endowment  of  geographical  and  meteorological  research,  which  it  is 
desirable  to  make  widely  known.  The  following  is  a  condensed  report  of  the 
iddress  : — 

The  membership  of  the  Koyal  Society  numbers  507, — about  the  strength 
of  the  Royal  Society  of  London.  The  publications  of  the  Society  have 
increased  in  sixe  and  value,  and  those  for  the  current  session  will  indude 
two  special  volumes  of  great  importance,  one  on  the  Botany  of  Sokotra,  the 
other  containing  a  complete  record  of  the  Ben  Nevis  Meteorological  Ohser* 
vaticms.  The  valuable  and  ever-increasing  library  of  the  Society  now  con- 
tains 2n,orMt  vobniH-^,  'Inefly  acquired  by  exchanges  with  other  Societies  at 
home  and  m  all  cimtitiH's.  The  space  at  the  Society's  disposal  is  utterly 
inadequate  fur  the  proper  arrangement  of  the  library,  and  reference  to  many 
of  the  volumes  is  difficulty  and  to  some  impossible.  The  Council  has  laid 
before  the  Board  of  Manufactures  a  statement  of  the  strong  claims  of  the  library 
to  increased  accommodation  when  the  removal  of  the  Antiquarian  Museum  will 
provide  more  space  in  the  building.  The  value  to  an  investigator  of  being  able 
readily  to  consult  the  inemoirs  of  other  Societies,  and  so  rapidly  i,'ain  all  existing 
iiilorniation  on  the  subject  he  is  studying,  cannot  be  over-estimated.  To  the 
existence  and  completeness  of  our  library  we  owe  tne  presence  in  Edinburgh  of 
the  office  of  the  Ckallenger  Commission,  which  has  been  the  means  of  attracting 
Duny  forsign  tavani  to  tho  city,  and  both  directly  and  indirectly  stimulating 
the  public  interest  in  many  branches  of  science  and  exploration. 

A  Society  like  ours  has  a  very  special  interest  in  seeing  a  truly  complete 
national  library  established  in  Scotland,  for  to  scientilic  and  literary  men  .such  a 
library  is  the  most  important  instrument  of  research.  There  is  a  great  wealth 
of  hbraries  iu  Edinburgh,  but  want  of  room  and  restrictionti  us  to  access  make 
refeieDceto  the  works  in  someof  them— ^  the  Advocates*— a  veiyirksome  matter. 
There  is  a  popular  belief  that  the  Advocate  Idbraty  contains  every  English  book. 
Asa  matter  of  fact,  it  is  very  defective  in  the  literature  of  some  periods ;  it  lacks 
many  important  provincial  pul>lications.  and  is,  of  course,  very  deficient  in  Indian, 
(Colonial,  and  American  works,  which  are  every  year  becoming  more  important. 
There  are  relatively  few  foreign  works  iu  the  Atlvocates"  Library,  and  u  en;  it  not 
for  the  excellent  series  of  foreign  treatises  in  the  University  Library,  Ediuburgii 
voold  be  very  poorly  supplied  in  this  respect.  If  we  wish  to  consult  all  the 
sathorities  who  have  described  the  ice  of  the  Antarctic  regions,  we  can  only  find 
some  of  the  Ixioks  in  Edinburgh.  If  we  wish  to  consult  the  original  authorities 
who  have  described  the  desert  of  Sahara,  we  can  find  only  one  or  two  of  tlicm  in 
the  city,  and  gaps  like  these  are  Jiot  confined  to  scientific  and  geographiciil  works. 
It  would  be  well  if  there  were  some  central  Board  in  Edinburgh  to  prevent  tho 
unnecessary  reduplication  of  books  in  different  libraries^  to  suggest  what  works 
shoold  be  procured  to  complete  deficiencies,  and  to  facilitate  access  for  purposes 
of  scientific  research  to  all  libraries.  This  is  in  some  cases  so  troublesome  that 
books  may  be  got  more  easily  from  some  of  the  learned  Societies  in  London  than 


Digitized  by  Google 


40 


GBOORAPHICAL  NOTBa 


from  Edinburgh  libraries.  When  we  reflect  on  the  great  sums  spent  by  Govern- 
ment on  liljrariea  in  London,  and  rcmoni"^>rr  that,  in  addition  to  the  cost  of 
huildinf,'  and  maintenance,  about  i;is,(»()0  haa  been  spent  during;  the  pafit  ten 
years  on  salaries  and  the  purchase  of  hooks  for  the  National  Library  in  Dublin, 
then  surely  the  claims  of  Scotland  Jeserve  aoim  consideration. 

Some  time  ago  the  Council  of  the  Royal  Society  drew  the  attention  of  the 
Government  to  the  iitet  that  no  bathymetrical  survey  of  the  Scottish  fresh^water 
lochs  existed,  except  those  of  Loch  Lomond  and  Loch  Awe ;  nigied  the  importance 
in  many  brandies  of  scientific  inqnirj'  of  knowing  the  depth  and  form  of  such 
basins  as  Lochs  Morar,  Maree,  Lochy,  Assynt,  Tay,  Ericht,  with  many  others  ; 
and  expressed  the  hope  that  these  surveys  would  be  undertaken  at  an  early  date, 
and  at  all  events  before  the  completion  of  the  Ordnance  Survey  of  the  countiy. 
The  reply  from  the  Treasury  was  that  these  snrveys  could  not  be  sanetiooedt 
because  they  did  not  come  within  the  functions  of  the  Board  of  Admiralty  or  of 
the  Survey  Department  of  the  Office  of  Works.  This  matter  was  subsequently 
brought  up  in  Parliament  by  T/>rfl  T^alfour  of  Burleigh,  hut  no  steps  seem  to 
have  hcon  taken  to  carry  out  the  survey.  It  may  be  hoped  that  this  matter  will 
not  be  allowed  to  drop.  Quite  recently,  Mr.  J.  Y.  liuchanan  obtained  a  sounding 
of  180  fothoma  in  Loch  Korar.  This  is  the  greatest  depth  that  has  hitherto 
been  found  on  the  plateau  on  whidi  the  British  Islands  are  situated ;  to  get 
equal  depths  we  must  go  towards  the  deep  gut  off  the  coast  of  Norway,  or  beyond 
the  hundred-fathom  line  off  the  west  of  Ireland.  There  arc  also  geological  and 
biological  pnddems  of  great  interest  in  connection  with  the  depths  of  these  lochs. 
Should  the.se  surveys  not  be  undertaken,  a  very  important  i)art  of  the  survey  of 
the  United  Kingdom  will  be  icit  untouched  ;  for  it  cannot  be  denied  that  it  is  at 
least  as  important-Hwmetimes  much  more  important— to  know  the  depth  of  a 
lake  as  to  know  the  height  of  an  adjoining  monntam. 

The  Council  of  the  fioyal  Society  has  recently  had  before  it  the  lalject  of 
Antar(;tic  Exploration,  and  has  drawn  up  and  printed  a  number  of  suggestions 
as  to  the  investigations  which  .should  be  undertaken  or  attempted  by  such  an 
expedition.  The  Antarctic  Region  appears  to  exert  a  controlling  influence  on 
atmospheric  and  oceanic  circulation,  and  it  presents  interesting  problems  in 
almost  eveiy  branch  of  science.  No  steam-vessel,  protected  for  ice^  has  yet 
penetrated  those  seas,  and  although  th«e  will  be  some  risk  in  endeavooring  to 
pass  the  winter  amongst  the  unknown  severities  of  the  s outl  cm  ice,  the  attempt 
must  be  made,  and  the  duty  of  making  it  lies  more  on  (  Jreat  Britain  than  on  any 
other  nation.  If  Oreat  Britain  is  to  maintain  her  position  amongst  the  nations, 
she  must  explore  the  Antarctic,  and  it  is  to  be  hoped  that  the  numerous  learned 
Societies  of  the  United  Kingdom  will  before  long  press  the  matter  on  the 
attention  of  Her  Bfsjesty's  Government 

During  the  ])ast  few  years  thm  has  been  great  activity  in  the  examination 
of  the  biological  conditions  of  the  coasts,  lochs,  and  estuaries  of  Scotland.  The 
Scottish  Marine  Station  has  nearly  completed  three  years'  observrttioihs  on  the 
Firth  of  Forth  and  one  year's  on  the  Firth  of  Clyde ;  results  of  much  interest  to 
Meteorologists  having  been  ascertained. 

In  the  Ben  Nevis  Observatory  the  Fellowi  have  a  spedai  interest,  for  the 
Observatory  buildings  and  the  road  thereto  are  the  property  of  the  Royal  Society 
of  Edinburgh,  and  the  Society  has  in  many  ways  assisted  the  work  of  the 
observere.  Ben  Nevis  wn.s  selected  as  a  site  for  the  Observatory  not  only  because 
it  h  the  highest  point  in  Great  Britain,  but  because  it  stands  in  the  very  track 
of  the  prevailing  south-westerly  winds  from  the  Atlantic,  and  it  is  m  near  the 
sea  that  a  sea-level  station,  440t)  feet  below  the  Observatory,  is  only  four  miles 
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ff'  111  the  sum  mi  t.  Coutinuoiia  observations  every  hour  at  the  high  level,  and 
fivi'  times  a  day  at  tiie  low  level,  have  now  Iw  ^n  nuula  for  three  years,  and  all  the 
rebuild  are  embodietl  in  tiie  forthcoming  volume  of  the  7'r'insar(inns  of  the  Ji'of/of 
^acUty.  The  climatic  ditiiculties  were  great,  but  they  have  been  8ucceii6fully 
atnoooBted  by  lh«  aldll  of  the  aroliiteet,  Mr.  Sydney  Mitehell,  who  eonatraoted 
the  bnilduigB,  and  by  the  endiinuiee,  and  fertility  and  readiness  of  resource,  dis- 
plsyed  by  Mr.  Omond  and  his  staff  of  assistants  in  meeting  emergeooies  as  they 
arose.  All  the  recorded  readiii;;s  from  Ben  Nevia  are  made  by  direct  observation — 
sot  as  in  many,  if  not  most,  nli^crvatone.s,  mainly  by  self-recording  instruments  ; 
and  from  the  peculiar  condiLiun.s  ul  such  a  high-level  station,  it  appears  that  the 
time  will  never  come  when  buch  tiell'-deoyiog  services  at>  are  now  being  rendered 
toadenee  hy  Mr.  Omond  can  be  diapensed  with.  High  eiq^ectationa  were  enter- 
luned  as  to  the  Talue  of  the  Ben  Kevia  work,  and  in  every  way  these  have  been 
more  than  realised.  Amongst  other  things,  the  rate  of  decrease  of  temperature 
and  of  atniosj)heric  pressnre  with  heiglit  have  been  more  correctly  determined, 
important  hygromrt riral  resean  bes  liave  been  carried  out,  and  information  of 
great  value  for  ft)iii^4ft>ting  the  weiither  has  been  obtained.  The  erection  and 
uudntenaQce  of  the  Obbervatory  have  cost  j£7000,  which  wan  derived  solely  from 
Iin?ate  anbeeriptiooi  and  from  leazned  Societies^  The  directors  have  to  pay  the 
Post-Office  Department  of  Qovemment  jS133  per  annum  as  rental  for  the 
tekgiapb  wire  from  Fort-William  to  the  top  of  the  mountain.  The  Post-Office 
h&s  moreover  received  over  £l(K)  for  tourists'  messnges  transmitted  by  the 
observt  rs,  and  the  daily  despatch  of  press  messages  is  a  considerable  source  of 
iticuuiti  to  that  department 

The  annual  Government  Grant  of  X15^00  for  meteorology  is  administered  by 
the  Meteorological  Council,  a  committee  of  the  Royal  Society  London,  and 
from  it  £100  is  given  to  Ben  Nevis— in  return  for  a  complete  copy  of  alt  the 
observations,  for  the  mere  derk^work  of  which  the  grant  scarcely  pays.  All  other 
assistance  by  Government  has  been  refused  ;  and  until  Mv.  Buchan'n  discnsfion 
of  the  mcteoroloiry  of  Ben  Nevis  is  completed,  the  iMeteot  oloL^ical  Council  decline 
to  use  the  ub.->t  i  vatiotis  to  aid  in  framing  forecasts,  nor  will  they  iissist  the  dis- 
cuKion  of  the  data  by  means  of  a  grant  Some  of  the  directors  have  more  than 
0D«e  placed  considerable  sums  in  the  bank  to  the  credit  of  the  Observatory,  to 
coable  the  work  to  go  on  without  a  break.  It  has  been  resolved  to  nmke  another 
^ipesl  to> Government  to  grant  aid  to  this  unique  enterprise  of  national  import* 
anee.  Money  grants  of  considerable  annual  value  are  devoted  to  the  maintenance 
01  learned  ^^ocieties  in  i/ondon  and  Dublin,  In  Scotlan<l  the  rinlv  grant  of  the  kind 

£3()0  annually  to  the  Royal  Society  of  Edmburgh,  and  this  is  repaid  to  a 
Government  Departntent  in  the  form  of  rent ! 

One  might  well  ask  what  Scotland  has  done  that  her  learned  Societies  and 
■dentifie  men  are  treated  so  niggardly  as  compared  with  those  in  England  and 
Ireland.  It  is  sometimes  ^id  that  in  literary  matters  Scotland,  and  especially 
IMinhurgh,  is  a  mere  shadow  of  her  former  self:  l»ut  in  peience  this  is  n^t  the 
«;i.>;e.  and  it  is  towards  scientific  matters  that  the  great  ploughshare  of  iiu:ii;in 
thought  and  aetivity  is  in  this  age  directed.  "I  question,"  said  Mr.  Murray, 
"if  any  country  in  the  world,  taking  its  size  into  consideration,  can  show  a 
better  record  of  scientific  work  or  a  greater  mass  of  scientific  literature  than 
Sootbed  during  the  past  ten  or  twenty  yean.  The  Council  are  strongly  of 
opinion  that  a  portion  of  the  annual  grant  of  jC4000  should  be  administered 
in  Scotland,  and  it  is  about  to  approach  Government  on  this  matter.  Our 
Svifty  flaims  the  right  to  memorialise  the  Government  on  scientific  atlairs 
which  it  considers  of  national  importance ;  and  in  purely  Scottish  matters,  it 
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holds  that  its  President  and  Council,  and  not  the  President  and  Coiun^  of 
the  lioyal  .Society  of  London,  are  tlie  proi><»r  adviRers. 

"  In  the  attempt  which  the  (  'DUiicil  is  ]ir>\v  about  to  make,  I  would  l>os]ieak 
the  co-operation  and  support  of  all  Scotauien  who  believe  it  to  he  for  the  honour 
and  well>being  of  the  country  that  our  scientific  institutions  should  not  languish 
or  our  sdentifie  men  be  diflcouTaged,  bat  that  both  should  be  uiged  to  nev 
adTaaces  and  greater  conquests.'* 

The  ayde  Sea-Area  In  I>«cember. — The  physical  eoTiditinns  of  the  Clyde  waters 
have  been  investigated  by  the  Scottish  Marine  Station  during  tlie  greater*  part 
of  last  year.  The  sixth  tour  of  the  region,  including  Loch  Lomond,  was  com- 
pleted by  Mr.  Mttiray  and  Dr.  Mill  on  3l8t  ultimo.  By  means  of  more  than 
forty  serial  temperature  soundings,  the  distribution  of  warmth  was  ascertained, 
and  some  interesting  conclusions  may  be  drawn  from  the  results.  Gonsiderablo 
delay  was  caused,  and  plans  had  repeatedly  to  be  changed,  on  account  of  the  un- 
eertnin  nature  nf  the  weather.  There  were  very  good  samples  of  all  kinds— clear, 
calm  days,  without  a  breath  of  wind  ;  thick  fog;  warm  south-westerly  gales,  with 
a  bright  dry  sky;  and  squalls  of  cold  rain  and  sleet  from  the  north-east — all  in 
close  succession.  In  consequence  of  these  changes,  surface  temperature  was 
subject  to  considerable  fluctuations ;  but  omitting  the  first  two  fathoms,  the 
distribution  of  warmth  was  probably  not  affected  throughout  the  mass  of  water 
in  any  abnormal  way.  The  mean  temperature  of  the  air  for  the  hours  of 
observation  wajB  39°  0  F.  with  the  dry-bulb,  and  37 with  the  wet-bulb 
thermometer. 

Loch  Lomond  has  been  cooling  rapidly  since  Jiovcmber.  The  shallow  Balloch 
Basin  has  fallen  nearly  8*,  the  temperature  on  December  20th  being  38*'3  at  the 
surface  and  39''3  at  the  bottom.  A  few  days  later  this  part  of  the  lodi  vas 
covered  with  ice.  The  deeper  Luss  Basin  had  a  uniform  temperature  through' 
out  its  no  fathoms  nf  42°'n,  a  fall  of  5° "5  in  a  month  :  and  the  very  deep  w;»  t<-r 
(KXi  fatliomsU)f  the  Tarl>et  Basin,  instead  of  decreasing  iu  teniiieraturc  frum 
47  '3  at  the  surface  to  41  ti  on  the  bottom,  as  it  did  in  JNovember,  only  varied 
from  48*19  to  41*'9.  On  crossing  the  narrow  itthmut  aft  Tarbel  to  Loch  Long, 
the  great  difference  produced  by  free  access  of  tidal  water  became  apparMit ; 
but  it  w  ill  be  necessary  in  this  note  to  deal  generally  with  thesea^lochs  and  deep 
basins,  not  to  describe  each  in  <letail. 

The  greatest  amount  of  cooling  had  taken  i)laee  in  the  shallow  loehs  and  the 
open  ba.'siuti,  where  the  temperatures  were  from  4°  to  5°  lower  throughout  the 
whole  mass  of  water  than  they  were  in  November.  The  cooling  was,  on  the  whole, 
slightly  greater  at  the  bottom  than  at  the  surface,  the  result  being  that  the  deep 
water  is  not  now  so  much  warmer  than  the  superficial  layers  as  it  was  a  month 
ago.  On  the  plateau,  where  the  distrilmtlon  of  warmth  is  always  nearly  uni- 
form, it  was  4°  cohler  throughout,  jhe  temperature  Wing  now  about  4f)'.  The 
warmest  water  met  with  wa«,  as  usual,  that  in  the  Irish  Channel  ;  where,  in  40 
fathoms,  the  surface  and  bottom  temperatures  were  respectively  48  "2  and  4«'''6- 
on  Christmas  Day.  The  weather  during  November  had  been  too  rough  to  admit 
of  observations  being  made  there ;  but  in  September  M**'?  was  the  average  from 
surface  to  Imttoni. 

The  deep  enclosed  lochs  were  most  interesting.  In  Loch  Goil  the  Ijottom 
water  at  the  deepest  part  is  now  warmer  than  it  has  lieen  during  the  year  ;  in 
November  it  was  4.'j°7,  in  December  47  '6,  an  increa-^e  of  almost  2".  It  is  not 
yet  ascertained  whether  it  is  by  conduction  or  by  convection  that  the  suinuK  r 
heat  travels  so  slowly  towards  the  bottom,  while  the  ui)per  layers  are  rapidly 
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cooliDg  by  winter  cold.  Since  the  deep  open  basins  have  bees,  notwithstanding 

their  much  greater  depth,  falling  in  temperature  for  two  months  past  throughout 
thfir  entire  extent,  it  is  evident  that  the  bar  which  shnts  off"  the  deep  loch- 
troughs  iVoin  eoiiimunication  with  tlif  outer  waters  is  the  proximatccau.se  of  the 
ftbwer  irausmibbion  of  heat  duwuvvurds.  In  the  deepest  part  of  Loch  Fyne, 
«ff  StTMhor,  the  bottom  tenpeiattira  was  44^7  in  Deoember,  in  Jone  it  was 
4A''% ;  and  this  change  of  half  a  degree  is  the  whole  effect  of  aU  the  subaeqnent 
iummer  on  that  part  of  the  loch.  Since  the  temperature  there  was  4r*8  in  April, 
a  sudden  descent  of  winter  cold  may  be  h)oked  for  within  the  next  few  months. 
It  was  impossible  to  extend  observations  to  the  head  of  Loch  Fyne.  be^aiuse  on 
December  30th  a  uniiorm  siieet  of  ice,  nearly  half  an  inch  thii-k,  covered  the 
atiie  loch  from  a  point  about  three  miles  to  the  south-west  of  Dunderave 
oovarda.  The  sound  of  the  ▼eseel  crashing  through  this  thin  ice  was  most 
«tiaordinai7 ;  And  the  sight  of  the  uniform  covering  rising  and  falling  on  either 
«ide  as  the  waves  from  the  propellor  swept  under  it  gave  a  vivid  idea  of  the 
elasticity  of  this  substance,  nmially  considered  the  very  symbol  of  brittlcnesB. 
Tiiough  tliin,  the  ice  was  so  sliarp  that  it  would  have  l^en  dangerous  to  the 
Mtdu$a!$  timbers  to  have  forced  her  through  it  for  any  distance.  The  remark- 
Able  thing  was  that  two  inches  beneath  the  ice  the  temperature  was  36%  and  six 
inches  beneath  it  41*,  while  on  the  bottom  there  was  a  higher  temperature  than 
l>ad  been  there  since  last  winter.  The  formation  of  ice  was  almost  certainly  due 
to  the  fresh  water  poured  down  by  the  rivers  and  mountain  bums  almost  at  the 
freezing  point,  and  jspread  in  a  thin  layer  over  the  denser  salt  water. 

The  distribution  of  temperature  in  tlie  Clyde  sea-area  is  now  that  of  uniform 
increase  from  surface  to  bottom,  except  in  Loch  Fyne  and  Luch  Goil,  where  the 
■Hudmum  occurs  before  the  bottom  is  reached,  and  where,  consequently,  the 
iummer  condition  of  decreasing  temperature  with  increasing  depth  still  con- 
tinues. 

The  complete  series  of  observations  made  on  the  Clyde  by  the  Scottish 

Marine  Station  are  published  in  the  la.st  number  of  the  Scottish  Mcteoroloiriciil 
Society  s  Jtmrnul,  and  it  is  intended  that  such  observations  should  be  continued 
ft)r  at  least  anotiier  year. 

Journey  across  Iceland.— Dr.  Liiboune  writes  from  Akreyri,  in  the  north  of 

Iceland,  2f)th  Aus,'u.st  IS8G  :— "  T  have  just  crossed  the  island  from  south  to 
north  by  the  central  desert  or  Spreni^isandr,  without  taking  either  tent  or 
provisions  with  me.  I  am  certainly  the  first  European  who  has  by  practical 
experience  shown  the  posiiibility  of  this  feat.  On  i4th  July  I  u:»ceudcd  Hekla 
in  splendid  weather,  and  had  the  good  fortune  to  get  a  clear  view  of  a  great 
iwtof  the  south  of  the  island.  I  could  also  see  distinctly  Westmann  Ishuids, 
St  a  distance  of  twenty  leagues  from  the  vdcanic  cone.  Except  for  some  small 
O'Uimns  of  steam  rising  from  narrow  fissures,  there  is  nothing  to  suggest  that 
the  volcano  is  not  extinct,'"  l)r.  Labonne  estimates  the  height  of  Hekla  (by 
Urometric  measuremciit)  to  be  anii.')  tV«  t  above  sea-level.  On  the  plain  the 
temperature  was  i  i  (\  ;  at  the  tiummiL  ilic  thermometer  sank  to  C  lie 
•Rived  at  the  Oreat  Geyser  on  Saturday  evening,  July  17th,  just  in  time  to 
vitaess  a  magnificent  eruption,  which  threw  up  its  warm-water  column  to  a 
hfij^ht  of  108  feet.  The  guide  stated  that  during  the  past  two  years  the  out- 
turst.s  had  Iwen  more  fre(iuent,  and  had  shot  up  to  a  greater  height.  The 
tniveUer  spent  three  days  in  the  "smoking  valley,"  investigating' the  problem  of 
tlie  former  existence  of  vegetation  in  the  island,  fur  tlu^  Sa(jai  speak  of  luxuriant 
vegetation  and  even  of  forests.    On  exaiuining  the  silicious  deposits  formed 
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firotmd  tlic  basins  of  the  geysers,  he  obtained,  16\  feet  below  the  surface,  a  large 
slab  containing  foliated  branches  of  h''*nl,i  nJhn,  Snft.r  ffrprma^AndS.  arrfim. 
Considcrinir  that  the  geysers  (ie{)osit  their  silicioiis  cjecta  at  the  rate  of  2 
luillimetres  a  year,  it  must  have  taken  the  Great  Ueyser  a  peritxl  as  lung  as  at 
least  the  time  that  baa  elapsed  since  the  dieooYery  of  the  iskuid,  in  874»  to 
deposit  an  accumulation  6  metres  deep  (16|  feet).  Whenever  the  ice  and  ice- 
bergs collect  together  and  remain  stationary  off  the  north  coast  of  Iceland,  as 
was  the  case  in  IS^iG.  and  vessels  are  unable  to  double  North  Cape,  Continental 
Europe  enj'\v^  a  lirtt  ■=;tinimer,  hut  Iceland  a  cold  one.  On  the  contrary,  wlicn 
the  ice  pas.-.*,.-,  .-^outU  UeLu'een  (rreenland  and  Iceland,  tlie  climate  of  this  last  is 
one  of  teuipeiate  heat,  whiUt  Scotland,  and  even  the  northern  coasts  of  France, 
saffer  mnch  from  Arctic  mnd9.^Bull,  Soc  de  Giotfr.  de  Pari*,  No.  16, 1866. 

Population  of  AlMce. — The  returns  for  Alsace  of  the  census  taken  on  the  Ut 
ot  i>eceniber  last  have  been  only  just  published.  The  total  population  was 
1,074,626,  being  an  increase  of  only  669  on  the  number  five  years  before.  There 
is  an  excess  of  27,668  females,  against  a  similar  excess  of  29,757  in  1880.  The 
population  of  Strasbnrg  was  lll|987,  heing  an  increase  of  oyer  6000  within  the 
five  years;  Miihlhausen,  69,759 ;  Colmar,  20,587;  Gebweilcr,  12,388.  These 
last  three  towns  are  practically  stationary.  The  population  of  Motz,  exclusive 
of  the  garrison,  was  54,072,  being  an  increase  of  nearly  1000  within  the  ftve 
years. 

A  Survey  of  Russian  Poland.— In  Dr.  Petcrmann's  MitteUungen  for  November 
1886,  we  learn  that  the  Inijierial  Russian  Geogia]»hical  Society  is  plannint;  a 
coin prehensivc  ethnographical  and  ethnological  survey  of  Russian  Poland.  This 
province  has  hitherto  been  much  neglected  by  Russian  scientists,  and  is, 
according  to  Professor  Petri,  not  even  included  in  the  great  "Geographical 
Statistical  Lexicon  of  the  Russian  Empire." 

Construction  oi  a  Canal  between  tbe  Volga  and  the  Dou.— In  KiOG  Peter  tlio  Great 
attempted  to  unite  these  two  rivers,  and  trenches  were  actually  dug.  Before 
him  Selim  n.,  son  of  Soliman  the  Magnificent,  had  attempted  to  do  the  same 
thing,  when  laying  siege  to  Astrakhan  about  1663.  Since  then  various  Russian 
engineers  have  drafted  projects  with  the  same  end  in  view ;  but  their  proposals 
have  never  come  to  anything.  Dnriiig  the  summer  of  T^Sf)  a  survey  was  under 
taken  by  the  French  enirineer,  M.  lAon  Dru.  on  belialf  of  the  Russian  Govern- 
ment. Already  more  than  miles  of  the  country  stretehinc;  between  the  two 
rivers  have  been  explored,  and  2408  feet  of  borings  have  been  made.  The  results 
already  obtained  are  sufficient  to  prove  the  possibility  of  traversing  the  water* 
shed  between  the  Don  and  the  Volga.  Locks  would  have  to  be  constructed  on 
the  versants  of  both  rivers.  Referred  to  the  standard  of  the  Black  Sea,  the 
banks  of  the  Don  are  as  +3f),  and  tho^^e  of  the  Volga  as  O'O.  The  course  selected 
for  the  canal  would  be  53A  miles  long,  and  renders  feasible  the  creation  of  an 
inland  port  at  Krivaya-Muzga,  the  termiuus  of  the  railway  Hue  from  Griazi — 
a  matter  of  fubt-ratc  injportanco  for  the  traffic  of  the  interior  parts  of  Russia. 
The  canal  will  be  fed  by  reservoirs  constructed  along  its  course,  each  capable  of 
holding  from  forty-five  to  fifty  million  cubic  metres  of  water,  as  well  as  by 
mechanical  lifting  from  the  Volga  ;  but  this  last  is  not  indispensably  necessary. 
The  trenches  of  Peter  tlic  Great  were  discovered  9  miles  from  Kami-'hinka  in  a 
good  state  of  jireservation.  At  the  present  time  more  than  5oO,0(KJ  tons  of 
goods  pass  annually  between  the  two  rivers  by  road  and  by  rail.  It  is  estimated 
that;. the  canal  would  soon  carry  a  traffic  of  900,000  tons  annually.  Although 
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the  execution  of  the  project  is  acknowledged  to  be  fraught  with  great  difficulties, 
yet  it  is  dcciflfMlly  fi  work  of  national  im|)ortance.  It  will  estaMish  a  water- way 
between  the  Baltic  aud  White  Sea  on  the  one  hand,  and  the  Black  iSea  on  the 
other ;  also  between  the  Caspiau  and  the  Black  Sea,  and  so  the  Mediterranean 
Sea.  £j  this  means  the  traffic  of  Asia  will  get  a  new  outlet,  and  an  eat^y  route 
vill  be  opened  for  the  tmnsferenoe  of  militaTy  stores,  etc.,  by  shipment  from 
Sebestopol  to  the  Oaspian  for  opemtions  in  Turkistan.  Then,  the  Don  being 
broDght  into  the  general  systnoi  of  river  navigation  of  the  empire,  torpedo  boats 
can  be  readily  transferred  from  sea  to  sea,  or  concentrater!  in  any  one  of  them, 
without  having  to  circumnavigate  three-quarters  of  Europe.— i^u^^.  «S'oc.  df 
(ftof/r.  de  jfaris.  No.  16,  1886. 

Pstrolenm  In  the  Caucasns.— T^Ae  Comin<j  Dtlwjr  uf  Iiiis.<i>in  I'ft rnlruni  and 
itff  Bmrinff  on  Bi^tiih  Trwh^  is  the  title  of  a  pamphlet  lately  written  by  Mr. 
Charles  Marvin,  and,  although  somewhat  hysterically  garnished,  it  i.s  well  worthy 
ot  tbe  earnest  and  immediate  attention  uf  Britibh  traders.  As  ha6  been  well 
known  for  eome  time,  enormous  quantitiee  of  petroleiAn  have  been  found  with 
oomparatively  shallow  borings  at  both  the  Black  Sea  and  tbe  Caspian  ends  of 
the  Caucasus  range. 

At  Baku,  on  the  western  shore  of  the  Caspian,  one  well  alone  spouts  out, 
from  an  orifice  ten  inches  in  diameter,  1  l.iKXj  tons  of  petroleum  Tfm"  dinn,  nr  more 
thnn  all  the  other  oil-wells  of  the  world  and  the  shale-oil  factories  of  Scotland 
aud  2sew  South  Wales  put  together.  This,  too,  it  must  be  noted,  is  only  one 
veil  In  the  midst  of  hundreds,  and  there  is  no  sign  of  dry  ing  up.  Tlus  Baku  oU 
»  pronounced  by  Mr.  Redwood,  chemist  to  the  London  Petroleum  Association, 
to  be  in  some  respects  superior  to  the  best  American  refined  petroleum. 

The  i^reat  desidemtnni  for  the  Caspian  oil  is  to  jjct  chca])  transport  for  it  to 
the  Black  Sea.  To  obtain  this,  it  \n  ])roposed  to  construct  a  pii)e  (;(K)  miles  long 
from  Baku  to  a  point  on  the  Black  Sea.  The  cost  of  this  pipe  is  estimated  at 
about  £2,000,000;  and,  as  Mr.  MaiTin  points  out,  the  contracts  for  the  con- 
struction, and  for  the  various  works  in  connection  with  it,  are  well  worthy  the 
attention  of  English  capitalists. 

In  addition  to  the  Caspian  supply  near  Baku,  there  are  enormous  oil  fields 
at  ll^ki,  in  the  neighbourhood  of  Novo  Rassisk,  on  the  Black  Sea  ;  and  a  pipe  line 
47  miles  long,  crossing  a  range  of  hills,  already  connects  iht&e  j)lace<». 

A  most  interesting  Report,  by  Colonel  C.  E.  Stewart,  on  all  this  oil  district,  is 
published  as  a  Supplement  to  the  London  CItamber  of  Commerce  Journal  for 
November,  and  all  who  are  interested  in  the  sutgect  should  read  both  this  Report 
and  Mr  Marvin's  pamphlet  It  seems  impossible  to  ezai^erate  the  capabilities  of 
these  oil  fields  when  they  are  fairly  set  agoing.  The  question  is.  Who  is  to  control 
the  market — Englishmen  or  foreigners  ?  Steamers  are  required  to  carry  the  oil 
in  bulk,  railways  and  plant  for  the  opening  districts,  largo  engineeriiii,'  works, 
refineries,  etc  ;  and  not  only  that,  but  improved  petroleum  stoves  lur  iiuusehold 
m  It  is  a  question  worthy  the  attention  of  shipbuilders,  how  liar  the  waste 
products  of  petroleum  may  serve  as  a  subsUtuto  for  coal  in  ocean  steamem 

We  quote  the  following  firom  Colonel  Stewart's  Report 

'*  Astatki  is  the  Russian  name  for  the  petroleum  refuse  after  the  benzene,  gaso- 
lene, and  'jolar  oil  have  bmi  distilled  off  from  the  crude  petroleum.  This  astatki, 
havinu  lo^t  irs  more  vilat  ilc  particles,  has  avery  high  flashing  and  burning  point; 
its  iltteliing  point  varying,  according  to  quality,  from  316  to  322  F.,  or  even 
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higher,  and  its  burning  point  boins:  as  high  as  from  iKf  to  422"  F.  It  will  tliUH 
be  seen  that  astatici  is  not  at  all  a  danRerous  fuel  to  carry  in  steamsliips  for  use 
in  marine  engines,  and  the  advantages  it  possesses  over  coal  are  very  great.  Not 
only  is  astutki  more  cleanly  than  coal,  bat  also  it  ia  mach  more  easily  stowed  on 
board  ahip^  and  lequine  Un  room  for  its  stowage  than  coal  It  can  be  stowed 
in  spaces  that  ooald  not  possibly  be  available  for  coal ;  for  instanoey  between 
the  outer  and  inner.bottom  of  the  ship.  Then*  are  no  cinders  or  ashes  remaining, 
thp  combustion  bcini:  perfor-t.  Whore  astatki  is  used,  it  does  away  with  the 
necessity  for  a  tire-crew  Ix^vDnd  the  number  re<|uired  for  cleanini:  the  machinery 
and  regulating  the  steaui.  Any  one  who  has  watched  stokers  at  work  iu  the  hold  of 
a  coal-baming  ship  in  a  hot  elimate  would  appreciate  the  advantages  of  doing 
away  with  all  stoking.  A  Tessel  can  take  on  board  astatld  at  the  rate  of  100 
tons  an  hour,  as  it  is  pumped  on  board  through  a  pipe.  At  least  200  steamers 
on  the  Caspian  Sea,  the  Volga  river,  and  a  few  on  tlie  T?laek  Sea  bum  astatki 
an  fuel  ;  and  three  lines  of  railroad — tho  Zaritzin.  Griazi— with  its  terminus  on 
tile  \^olg;» ;  the  Tmns-Caucasus,  from  Jiaku  to  Batoum  ;  and  the  Trans-Caspian, 
from  Michaelofsk  to  Merv — also  burn  astatki  as  fuel  A  properly  arranged 
astatld  fumaee  is  smokelessi  and  the  fires  require  little  or  no  attention  after  thej 
have  been  onoe  lighted.** 

Recent  Physical  OtmervaUonB.— J/.  Venukolf,  writing  to  the  Pukis  (jreographical 
Society,  says :  Two  important  results  have  been  added  to  our  knowledge  of 
Physical  Geography,  thanks  to  the  investigations  carried  on  last  year  in  Asiatic 
Russia.  M*  Nicolsky  has  found  that  the  drying-up  of  I^ke  Balkhash--tbat  is 
to  say,  the  continuous  decrease  of  its  level— is  going  on  at  the  rate  of  1  m6tre 
every  fourteen  or  fifteen  yearf.  The  southern  portion  of  this  vast  basin,  known 
under  the  name  of  Ala-Kul,  is  gradually  beinj?  transformed  into  a  deposit  of  salt, 
preclijely  in  the  same  manner  as  the  Kara  iiugas,  which  forms  part  of  the 
Caspian  Sea.  The  water  there  is  extremely  salt 

Another  result,  worthy  the  attention  of  geographers,  is  the  rehttiTe  height  of 
the  culminating  point  of  the  canal  that  (piite  recently  united  the  river  basins  of 
the  Obi  and  Yenisei.  The  altitude  of  this  point,  which  is  occupied  by  Lake 
Bol^hoe,  is  19  metres  above  the  level  of  the  Obi  at  its  junction  with  the  Kiti ; 
while  it  is  r)5  m6tres  in  regard  to  the  altitude  of  the  Yenisei  at  the  mouth  of 
the  Bolshoe-Kas.  As  Lake  Bolshoe  is  three  times  nearer  the  Yenisei  tlian  the 
Obi,  it  is  evident  that  the  eastern  slope  of  the  country  traversed  by  the  new 
navigable  waterway  is  much  more  rapid  than  the  western  slope.  But,  in 
general,  the  three  figures  a:  N\  ,!  given  prove  that  the  country  between  the  two 
great  rivers,  the  Obi  and  the  Yenisei,  under  the  60th  paiailel,  is  perfectly  flat 

H.  Fetsaln.-^The  St  Petersburg  Oriental  MetdeWf  of  November  4th,  says 

that  J/.  Potanin  returned  safely  on  the  22d  October  to  the  Siberian  frontier  town 
of  Kiachta,  after  an  absence  of  three  years,  sjient  in  the  exploration  of  Mongolia 
and  China.  Throughout  his  long  and  difficult  journey,  .^f.  Potanin  was  acconi- 
panieil  by  his  wift>.  The  ex|)edition  was  undertaken  by  order  and  at  the  expense 
of  the  imperial  liussian  Geographical  Society  ;  and  the  Oriental  Jievieia  says, 
"  We  expect  the  richest  and  most  valuable  results  firom  the  scientific  exploration 
of  Obina  and  Mongolia.** 

AFRICA. 

On  oertam  Attttttdss  In  Koroooo.— From  6th  to  29th  May  1877,  MM.  Francois 
and  Deaportea  took  twenty-five  observations  with  an  aneroid  barometer  at  Fez, 
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which  ^.iv«  a  mean  atmospheric  pressure  of  730*56  millimtftree ;  the  extremes 
were  724  and  73o  mm.  Tho  altitude  correspond  inn  to  this  mean  pressure  may 
i>e  estimated  at  342  metres  (1122  feet).  M.  de  Foucauld,  in  July  1883,  took,  in 
the  Jewish^quarter,  situated  in  the  highest  part  of  Old  Fei,  100  observations, 
vhich  gave  an  altitude  of  400  metres  (1312  feet).  In  1885  Af*  Dnveyrier  took 
129  observations  in  the  low  part  of  the  New  Town,  from  which  the  altitude  was 
calculated  to  be  352  metres  (1155  feet).  With  respect  to  the  altitudes  of  the  ' 
Atlas — in  1'<.30  AVashingtOD  measured  from  Moror<r>  a  peak  which  he  railed 
ililtsin,  and  found  iu  height  to  be  11,401  loet  above  sea- level.  On  14th 
October  M.  de  Foucauid  crossed  the  Atlas  by  the  wcll-kuown  pass  of  GlAwi, 
and  determined  ita  altitude  at  8530  ftet,  The  grand  poaaea  of  the  AIpe— 
Simplon,  Mt  Ceoia,  St  Ctothard,  St.  Bemard-^Tange  in  lieight  from  6662  to 
980i  feet ;  and  since  the  peaks  of  the  Moroccan  Atlas  present  ( oiitonr  lines 
very  similar  to  those  of  the  Alps  and  the  Pyrenees,  it  may  be  fairly  correct  to 
say  that  in  jjenernl  the  hiL,diest  summits  of  the  Atlas  are  about  equal  to  those  of 
thv  two  European  chains  named.  In  vol,  xii.  of  the  Annuairf  At  Societc 
Mcteorologiqtief  JI.  K.  Kenou  showed  that  tlie  limits  uf  perpetual  snow  fall  at 
la  altitude  whefe'the  temperature  of  the  warmest  half  of  the  year  la  equal  to 
0*  C.  In  the  centre  of  the  Atlaa  Mountaina  this  temperature  at  the  sea-level  ia 
from  23*  to  23' -5.  Estimating  a  decrease  of  V  0.  for  every  165  metres  (541  feet, 
of  altitude  in  tho  warm  season,  this  would  prove  that  the  liniits  of  }>erpetual 
snow  on  tho  vVtla.s  should  fall  at  12,468  feet.  According,'  to  reports  funushed  to 
Gfciieral  Wiuipteu,  in  A[>ril  1870,  at  Wady  Guir,  travellers  crossing  the  plateau 
vhich  separates  the  Ziz  from  the  Guir,  and  proceeding  from  Guir  to  Tafilelt, 
ttw  mountains  oovered  with  snow  at  124  miles  distance.  On^  can  hardly  assign 
skss  altitude  than  14,765  feet  to  these  summits,  the  principal  of  which,  acooM- 
ing  to  J/,  de  Foucauid,  lie  in  about  30*  30'  N.  lat.,  and  4'  39'  W.  long.— (J/",  de 
Renou,  Director  of  tho  Meteorological  Observatory  of  the  Pare  de  Saint>Mattr» 
.  Piris,  in  Mull,  de  la  Hoc.  6'60firr.  de  FanSt  No.  10,  1880). 

H.  Duveyrier.  -Up  to  the  present  all  attempts  by  Europeans  to  penetrate  the 

Rif.  to  the  north  of  Morocco,  have  failed,  in  consequeneo  of  the  resistance  offered 
hv  the  native  inhabitants.  }f.  Duveyrier,  the  expl<iror  of  tho  Sahara,  hmvs 
L  Ajri'iU',  has  not  been  more  fortunate  than  his  proil(n'ossors  ;  he  has  iioeii 
obhged  to  abandon  the  exploration  he  hoped  to  carry  out  this  year.  In  each 
attempt  be  was  baflkd,  but  he  baa  made  a  very  exact  sketch  of  his  itinerary 
from  the  Algerian  frontier  to  MeliUa,  which  will  be  published  by  the  Paris 
Geographical  Society. 

He  fteneh  In  TuHa.— Aooording  to  Petermann'a  Mitttttungen  for  November 
list,  Dr.  Fischer  obtained,  during  his  Tunisian  journey  in  March  1886,  a  faTOur- 

able  impression  of  the  beneficial  character  of  the  French  military  occupation 
of  Tunis.  Dr.  Fisdior's  notes  appeared  in  the  Kolninche  Z(i(un<i,  Nos. 
;ViO-::nj  i^^g.),  under  tlio  title  Reut'»kizzen  aus  Tunis.  Dr.  Fischer  obtained 
erideuce  in  Algeria,  however,  that  the  French  are  not  well  qualified  to  under- 
stand and  influence  foreign  peoples.  As  regards  Tunis,  the  French  militaiy 
ttslTs  Geographical  Bureau,  under  Colonel  Perrier,  has  conferred  a  lasting 
fiTour  by  preparing  and  publishing  an  exoelient  map  of  Tunis ;  ami,  in  the 
tjm  of  geognphen,  the  five  years'  occupation  of  Tunis  by  the  French  will  have 
been  well  spent  shotild  this  map  remain  the  solo  monument  of  their  presence. 
True,  the Carte  de  la  Tunisie  "'  may  not  be  worthy  of  comparison  with  the 
ailitary  stall'  maps  of  European  States,  but  tho  new  map  will  be  of  immense 
otiUty  to  travellers,  and  marks  a  decided  progress  in  our  knowledge  of  Tunis. 
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Dr.  G.  A.  Fischer's  attempt  to  relieve  Dr.  Jiuiker  On  August  1S85  Dr. 
Fischer  set  out  fruin  Pangani,  on  the  niiiiiilaml,  oppcsitc  Zanzibar,  to  find  oul 
Dr.  Jimkcr,  wiio  since  1879  had  been  iu  the  Ec^uatorial  Provinces  of  Africa.  Dr. 
IlsdiOT  dioae  tbe  route  through  Umbugwe  in  prefereuoe  to  the  ofdmary  caravan 
route  tbrongb  ftigamoyo,  or  that  through  Masai'Iand.  Bm  firBt  object  was 
to  reach  £agehe,  on  the  aouthem  shore  of  Lake  Victoria  Nyanza  ;  from  there 
he  hoped  to  carry  hia  caravan  across  the  lake  to  U<?anJa.  Hie  ruad  along  the 
west  shore  of  Victoria  Nyanzu  was  debarred  to  him,  owing  to  the  extortionate 
tribute  exacted  by  a  chieftain  of  Usiixja.  In  the  country  of  Ungu  (Nguru),  not 
far  from  the  cou^it,  there  were  no  streams  of  running  water ;  water  to  drink  had 
to  be  gathered  from  little  poola  or  ponds.  On  reaching  the  bordw^Iine  of  tbe 
territoiy  of  the  Hasai»  the  character  of  the  country  underwent  a  total  change. 
At  a  height  of  2887  feet  above  sea-level,  the  hill  and  dale  fonnaf  ion  ^TO  place 
to  a  gradually  a.scending  flat  (or  nearly  flat »  plateau,  covered  with  .sparse  vejjeta- 
tion.  The  trees,  mostly  mimosas  and  acacias,  presented  a  dwarfed  and  crippled 
appearance-  There  were  no  running  streams  ;  and  the  only  water  that  could  be 
got  was  muddy  and  iU-smeUing,  and  was  contained  in  a  few  poob,  partly  dry. 
The  soutbem  Masai  did  little  to  impede  the  progress  of  the  ocpedition,  and  were 
moderate  in  their  demands  for  tribute.  Frobably  this  was  largely  due  to  the 
fact  that  the  warriors  were  absent  on  a  raid  in  Umbitgwe.  In  Usegna  and 
Ungu — the  regions  passed  throuqjh  before  reaeliiiig  Masai-land— eorn  had  been 
very  scarce  and  dithcult  to  olitain,  owing  to  the  famine  which  had  prevailed 
during  the  previous  year  (1884).  In  Masai-land  a  murrain  was  raging  amongst 
the  cattle,  and  oonaequently  the  tribe  were  Teiy  unwilling  to  sell  their  live 
stock ;  but  on  reaching  Irangi  (5860  feet  above  sea-level)  Dr.  Fischer  found 
provisions  not  only  plentiful  but  cheap.  From  Irangi  he  proposed  to  reach 
Usukuma  by  crossing  the  desert  of  Turu  ;  but  being  unable  to  procure  a  guide, 
and  water  hem^  srarec  nhn^  that  route,  he  had  to  absindon  the  i  and  make 
a  detour  to  tiie  Boutli.  At  Uwen'wer(?  (4364  feet)  Dr.  Fischer  <  ame  into  3Ir. 
Stanley's  route.  The  country  was  btill  very  ariti,  and  water  was  only  obtained 
with  great  difficulty.  The  predominant  vegetable  forms  were  'acacias^  wimffiisHi 
baobabs,  and  the  African  ash  (Mytmbo), 

Proceeding  northwards  from  tJwerewere  tbe  expedition  entered  the  Usuri 
country.  Here  there  was  an  abundanee  of  negro  corn  (durrah)  and  leguminous 
fruits  ;  but  a  very  hi^h  tribute  was  exacted,  the  eoiiiitry  Ijeing  subject  to 
Unyanyembe.  In  order  to  reach  the  land  of  Ubukuma  tliey  liad  to  cross  the 
steppe  or  savannah  of  the  river  Wembiire  or  Mairawa  (Moaru),  which  lies 
apparently  3S5  feet  helow  the  level  of  Victoria  Nyansa.  The  whole  of  this 
district  was  arid  in  the  extreme ;  not  a  speck  of  green  was  to  be  seen  any- 
where, except  the  euphorl  ia  hedges  surrounding  the  native  villages.  A  dry 
east  wind  blew  with  great  violenee,  whilst  the  biui'b  nnn  beat  duwn  upon  the 
sliclterless  i)lain  with  uuinititfatod  ff)rce.  In  Usukuma  the  tribute  charges  were 
again  heavy.  This  arose  from  the  political  constitution  of  the  people.  The 
country  is  split  up  into  a  great  number  <^  nearly  independent  districts,  through 
each  of  which  a  passage  had  to  be  bought ;  but,  on  the  other  hand,  provisions 
weie  cheap— -a  sheep  or  goat  could  be  got  for  i.^,  yards  of  white  cotton.  In 
order  to  escape  the  exactions  levied  in  Unniaii,  Dr.  f'ischer  followed  the  course  of 
the  Simin,  which  contains  no  running  stream,  but  only  scattered  pools.  Kagche, 
on  Victoria  Nyanza,  was  reached  on  16th  November.  There  the  traveller  met 
with  Mr.  Stokes,  of  the  English  Mission,  who  advise<l  him  not  to  cross  the 
lake  into  Uganda  without  first  sending  to  inform  the  King  of  his  intention. 
AcGOtdingly  he  sent  a  deputation  of  two  men,  and  awaited  their  return  m 
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Kai:tlie.  It  happened  to  be  the  rainy  season,  and  SO  per  cent,  of  the  expeditiop 
were  ioon  prostrated  with  fever  ;  the  natives  of  tlie  part  even  suffered  severely. 
0&  the  7th  January  the  two  men  retnnied.  They  reported  that  the  King  (the 
Xabtka)  had  on  diet  October  maasaered  Bishop  Hanningtoo,  together  with  aU 
bti  Moweta,  and  that  he  would  visit  the  like  fate  upon  Dr.  Fischer  and  his 
men.  He  was  also  warned  not  to  approach  any  of  the  territories  subject  to 
Uganda,  ?iirh  as  Usinja,  Karagwc,  Usoga.  Nevertheless  he  resolved  to  try  and 
skirt  tht  ta  ftiii  j^hore  of  the  lake,  though  with  little  hope  of  being  able  to 
sccumplittb  ills  mission. 

North  ct  Speke  Golf,  In  Shashi  Idnd,  they  found  the  dry  and  in  part 
tradeee  phtine  awanning  inth  wild  animals— xebraB,  gnus,  pallaha  (jSpffeeroa 
Widampus,  Alcelapkus  lichttnsieini),  elands  {OreOM  dcrhianmC},  and  Senegal 
antelopes  {DmnaJh  sftuyaJfJi.ns),  as  well  as  the  gazelle  ((j(i:<  lla  fjrayiti)  found 
by  Speke  in  Ugogo.     The  people— good-natured  agricultural  and  pastoral 
tnK'iJ,  who  suffer  much  from  the  Masai— willingly  bartered  provisions  for 
white  cotton  stuH's,  wire,  and  beads,  also  for  spades  manufactured  in  I  sukuma. 
B^ond  Sfaaahi  it  was  necessary  to  have  a  reliable  guide,  because  the  popuktion 
is  much  mixed,  there  being  numerous  small  stocks  spealdng  diflbrent  languages. 
The  route  lay  through       grasses  devoid  of  trodden  paths,  which,  with  the 
streams  flowing  into  the  lake,  made  the  march  difficult.     Then  came  the 
populous  country  of  the  Kavirondo  or  Wairnia,  which  stretches  for  nearly  70 
miles  along  the  eastern  side  of  Victoria  Kyanza.    These  districts  are  but  little 
vooded  ;  close  along  the  shore  indeed  they  are  without  trees  or  undergrowth  of 
say  description.  Here  the  dry  season  lasts  six  months  or  longer.  Millet  is  the 
principal  object  of  cultivation.   Cattle  ara  plentiful.   Wire  and  beads  (white 
ud  light  blue)  and  cowrie  shells  are  the  coveted  objects  of  barter  ;  stuffs  are 
rtjH-fv.l  with  contempt.    The  people  dwelling  in  the  south  of  Kavirondo 
oj)pof?ed  tlie  advance  of  the  expedition,  which  only  succeeded  in  reaching  the 
borders  of  Kavirondo  and  Kosova  at  the  third  attempt.   Kavirondo  is  joined 
on  the  north  Iqr  the  territory  Kjoro,  the  capital  of  which  (Ukala  ;  Thomson's 
Kwa  Snndu)  is  Jie  rendezvous  of  the  Mohammedan  caravans.  At  this  place 
tiie  tabs  had  failed  to  make  their  ap{)earancc — a  frequent  occurrence  of  late 
years— and  the  people  were  suflering  from  famine.  Their  cattle,  too,  Had  almost 
entirely  perished  of  the  murrain.    Moreover,  Dr.  Fischer's  supply  of  wire  and 
heads  was  practically  e.\hnnst<Hl.    I'mlcr  these  adverse  circumstances  he  had  no 
alternative  except  to  turn  eastwarils  towards  Lake  Mburingo.    The  line  of 
nsrch  led  across  two  paiaM  ridges,  separated  Iqr  the  little  valley  of  the  Londau. 
tlie  ridge,  or  rather  plateau,  nearest  Ukala  is  7646  feet  above  sea^level,  and 
possesses  numerous  brooks  and  patches  of  woodland  ;  that  next  lake  IVfbaringo, 
called  the  Kamassia  Hills,  h;u5  not  quite  the  same  elevation  (n562  feet)  and  is  of  a 
^terle.ss  character.    The  same  characteristic  marks  the  entire  Njcmps  part  of 
liie  lake  basin,  and  cojitinues  down  the  narrow  depression  leading  to  Lake 
Kakuro  on  the  south.   This  was  the  route  followed  by  I)r.  Fischer,  who  then 
pioeeeded  southwards  as  far  as  Lake  Naivasha,  where  he  struek  eaatwards 
lenss  the  Abexdare  Mountains.  The  inhabitants  of  these  mountainous  distriets, 
ttlled  the  Kikuyu,  evinced  a  thievish  and  quarrelsome  disposition,  but  were  very 
willing  to  barter  their  abundant  supplies  of  provisions,  such  a.s  durrah,  millet 
med,  peas,  beans,  sweet  potatoes,  yams,  bananas  for  coloured  cotton  (<tiifft. 
After  considerable  difficulties  with  the  people,  in  which  bloo«.l  was  .^^htii,  the 
opsdition  continued  its  way  through  a  dense  damp  forest  of  bamboos,  where  a 
had  to  be  eut  with  the  ais^  and  in  wUeh  they  ascended  to  a  height  of 
tt67  fSset  At  length,  on  descending  to  3937  feet,  the  country  asaumed  the  arid, 
VOL.  in.  D 
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saody,  monotonous  appeanince  with  which  thqr  were  iketdj  sufficiently  ftmiU«r ; 
and  the  aame  featuns  efaaraeterised  all  the  districts  travened  till  within  about 
a  dozen  miles  of  the  coast.  The  entire  journey  lasted  ten  months  and  a  half, 
from  3d  August  1885  to  14tb  June  ISSe.—Feienmn'i  MUteUunffen,  38 
Band,  xii. 

ingto-iOwinaa  Traaly^ :  East  Coast  of  Africa.— In  ref^nce  to  the  recently 
concluded  treaty  between  Great  Britain  and  Germany,  the  Ttmfx  Berlin 
correspondent,  writing  under  date  lltli  December,  says  : — The  Cologne  Gazette 
hears  from  a  trustworthy  source  that  the  recent  Conference  in  London  with 
r^ard  to  East  Africa  has  resulted  in  a  complete  agreement  as  to  the  frontiers  of 
the  Sultanate  of  Zanzibar,  as  well  as  in  an  undeistanding  between  England  and 
Germany  as  to  their  respeotiye  spheres  of  interest  in  that  part  of  the  world, 
similar  to  the  mtente  come  to  by  these  two  States  with  reference  to  their 
purposes  of  annexation  in  West  Afrifvi,  and  in  tlie  South  Sea. 

A8  for  the  dcliniitation  of  the  Sultan  of  Zanzibar's  territory,  the  asjeement 
come  to  ajsiiiguis  him  only  a  strip  of  land,  extending  inwards  ten  geographical 
miles  from  the  sea,  and  in  length  from  the  Portuguese  frontier  at  Cape  Delgado, 
in  the  south,  to  Kipini,  and  the  mouth  of  the  Osi  river  in  the  north ;  the  Sultan 
promising  to  intrust  German  officials  with  the  administration  of  customs  at  two 
specified  ports  on  this  coastline.  The  object  of  this  stipulation,  it  is  said,  is  to 
secure  the  transit  of  German  goods  to  and  from  the  interior  from  possihie 
chicaneries  on  the  part  of  the  Sultan's  servants. 

The  Sultan  of  Vitu  also,  who  has  been  a  long  time  at  feud  with  Zanzibar, 
but  is  now  under  the  protection  of  Germany,  is  to  ree^Te  a  long-wished-for  strip 
of  coast,  induding  the  Manda  Bay,  which  is  well  suited  for  a  harbour ;  and  from 
this  arrangement  great  advantages  are  expected  by  the  German  Vitu  Company, 
x^'hirV  was  recently  founded  under  the  presidency  of  Prince  Hohenlohe  La n gen- 
burg.  To  the  northward  of  Kij)ini,  the  Sultan  of  Zanzibar  has  been  aliov.  cd  to 
retain  .several  point.s  in  which  lie  lia.^  long  kept  garrisons  and  levied  cu^^ltJina. 
These  places  include  Kisuiaju,  where  Dr.  Juhlke  was  recently  murdered  iu  a 
manner  not  yet  dear.  As  for  the  delimitation  of  the  lespeotive  spheres  of 
interest  of  England  and  Germany  in  East  Afika,  the  latter  power  is  said  to  have 
reoeiTed  the  immense  territory  stretching  inland  from  near  the  mouth  of  the 
Rovuma  river,  and  northwards  to  and  incluiling  the  Kilima-Njaro  Mountains, 
while  Euglan<i  contents  herself  with  reserving  proprietary  claims  to  the  com- 
paratively small  region  extending  north-east  of  these  hills  to  the  Tana  river, 
with  Mombasa  as  a  main  point  of  ingress  and  egress.  The  French  GrovemmeDt 
is  also  said  to  hare  assented  to  this  agreement,  whQe  the  Sultan  of  Zanzibar,. 
toOk  has  declared  that  he  can  do  nothing  but  submit  to  the  restriction  of  his 
sovereignty  to  the  narrow  strip  of  coa.st  which  will  now  be  all  ti  nt  remains  to 
him  of  the  huge  tracts,  extending  as  far  as  the  Great  Lakes,  to  wiut  li  hi  ff >rniorly 
laid  daim.  A  glance  at  the  map  of  Africa  will  show  what  a  vast  field  of  colonial 
and  commercial  enterprise  has  now  fallen  to  the  Germans  ;  but  it  will  be  very 
long  indeed,  all  the  same,  before  the  tide  of  emigration  from  the  Fatherland  seta 
towards  the  shores  of  East  Africa. 

The  Galia  stateB  souUi  oi  AbysBinia. — In  the  tenth  number  of  Fetermann's 
IfiUeUungen,  1886,  there  is  an  interesting  acoonnt  by  Herr  H.  Wiofamann  on 
the  Galla  Stetes  to  the  south  of  Al^yssinia,  aeeompanied  by  a  map  on  the  seala 

of  1 : 4,000,000.  The  writer  first  gives  an  account  of  the  difficulties  which 

Italian  explorers  have  encountered  during  the  last  ten  years  in  their  attempts  to 
reach  the  sources  of  the  Nile  through  the  Galla  States.  Notwithstanding  th» 
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great  enthusiasm  and  energy  tliey  liave  cxi)c'iKlefl  upon  this  object,  they  have, 
UDtil  now,  been  unsuceesst'ul,  partly  on  political  grounds,  and  partly  on  account 
of  the  mutnut  of  the  inhabitants.  King  Menilek  of  Shoa  has  at  last  conquered 
the  small  GaUa  States  to  the  south  of  Abyssinia,  and  made  them  tributary, 
and  ten  formerly  independent  States  have  been  added  to  his  empire.  Captain 
Cecchi  and  Engineer  G.  Chiarini  have  finally  been  able  to  penetrate  as  far  as  Kaffa. 
In  this  region  travelling  is  now  much  safer  and  easier  for  European  explorers, 
permission  having  only  to  be  obtained  from  tlie  Kinj?  of  Shoa,  instead  of,  as 
wati  formerly  the  case,  from  each  petty  chief tuui  as  well.  It  will  now  be  possible 
for  trayellera  to  start  from  Shoa  to  explore  the  districts  between  the  Indian 
Oeean  and  the  sources  of  the  Nile.  We  have  to  thank  Captain  Ceochi  for  this 
result,  which  is  the  outcome  of  his  energy,  and  we  have  also  to  thank  him  for 
the  first  thorough  exploration  of  the  district  as  far  as  Kaffa. 

The  district  to  the  west  of  Shoa,  as  far  as  Godslieb,  is  enclosed  by  a  row  of 
high  table-lands,  wliich  are  crossed  in  jilaces  by  mountain  ranges,  and  in  others 
sre  cut  through  by  valleys.  In  the  east,  these  high  table-lauds  are  bounded  by 
the  Abyssinian  Alps  ;  and  we  may  take  it  for  granted  that  there  is  no  connec- 
tion between  the  Abyssinian  mountains  in  the  nortii  and  those  in  Masai- 
Land,  as  was  once  generally  supposed  to  be  the  case.  Cecchi  thinks  that  the 
Anissi  mountains,  from  28fX)  to  3000  metres  high,  and  running  from  the 
Dorth-ea^t  to  the  south-west,  have  some  connection  with  the  Masai  mountains, 
and  he  considers  that  they  form  the  watershed  between  the  Nile  and  the  Indian 
Ocean.  This,  however,  is  doubtful,  because  their  waters  never  flow  towards  the 
Kile.  Some  flow  to  the  Hawasb,  bat  most  join  the  Umo  or  Omo,  and  the 
Welri,  whose  westerly  tiibntaries  probably  break  throi^  the  watershed. 
Cecchi  considers  that  this  mountain  range  is  a  continuation  of  the  Ittu  mountuns, 
which  are  situated  to  the  west  of  Harar.  The  Arussi  mountains  were  seen, 
frr)ni  several  points  on  his  journey,  and,  judging  from  the  form  of  their  peaks,  it 
is  probable  they  are  of  volcanic  origin. 

The  average  height,  in  metres,  of  the  dill'erent  sections  of  the  journey  may 
be  tabulated  as  follows :— Soddo  Highlands*  2450 ;  Kabiena,  2077 ;  Gibie  Valley, 
1623 ;  Pass  in  Boloi  Mountains,  2673 ;  High  Flams  of  Chora,  2200 ;  limmu^ 
1760  ;  Jimma,  2044  ;  Gera,  2070. 

From  the  Blue  Nile  the  i)latcau  gradually  falls  towards  the  south  ;  the 
districts  bc>rdering  on  it  have  an  average  height  of  2350  metres,  but  Langamara 
in  the  south  is  some  600  metres  lower.  After  passing  through  the  district  in 
which  the  Gibie,  Didesa,  and  Godsheb  have  their  origin,  there  is  again  a  small 
rise  in  the  altitude  of  the  country — ^Lieca  and  Idmmu  having  an  avmge  hei|^t 
of  1700  mHrea. 

The  geological  formation  of  the  country  between  Shoa  and  Kaffa  is  volcanic. 

On  most  of  the  inountain  I'oakB  arc  craters,  snme  of  which  are  still  in  good 
preservation,  others  being  hardly  distinguishable.  The  best-preserved  craters 
are  found  upon  the  Jerer,  Redda-Gebabi,  and  Suquala.  Between  Hawash 
and  Ka&  the  rocks  are  mostly  basaltic,  and  in  the  districts  of  Chora  and 
Amssi  there  are  many  signs  of  former  Tolcanic  outbursts.  Along  the  whole 
route  no  metals  were  diseov«ied. 

The  most  important  rivers  are  the  Hawarii,  Didesa,  Baro,  Umo,  and 
Godsheb.  The  Hawash  encircles  Shoa  in  a  wide  bend  ;  and  in  the  ea.st  and 
south,  the  river  forms  the  boundary  between  it  and  the  Galla  States  ;  it  does  not 
reach  the  sea,  but  is  lost  to  the  west  of  Tajurrah  Bay.  All  the  streams  to  the 
south  of  the  Soddo  plateau  belong  to  the  water-system  of  the  Gibie.  According 
to  Oecohi,  the  Uino  is  not  a  tributary  of  the  Nile—as  some  geographers  hare 
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thought — but  really  forms  the  upper  waters  of  the  river  Jiib  ;  he  believes 
that  the  Waira  also  belongs  to  the  Jub  river  system  ;  but  it  is  more  probable 
that  it  forms  the  upper  waters  of  the  Webi.  Tlie  other  two  principal  rivers  in 
the  Gfllla  States  belong  to  the  Nile  ^jstoiD.  Cecohi  abo  eays  that  the  Baxo 
flows  to  the  river  Sobat. 

The  climatolo^ical  conditions  of  the  GaUa  States  are  not  particularly  good :  ou 
account  of  the  altitude,  the  eliniate  is  very  moist.  The  rainy  season  is  a  long 
one,  from  June  till  November,  and  during  the  rrst  of  the  year,  heavy  rain  storms 
often  occur.  The  land  is  very  fertile,  and,  notwithstanding  the  damp  climate, 
Oecchi  is  of  opinion  that,  with  due  precaution,  Europeans  could  live  there 
for  a  connderable  time,  either  aa  &nnerB  or  artieana  He  thinla  that  the  Oalla 
people  originally  came  from  Arabia,  and  that  they  once  belonged  to  the  Benl- 
Asd  tribe,  hut  it  is  probable  that  ethnographists  and  phUologiste  will  hardly 
agree  with  him. 

Barberton.  -  -  Several  interesting  particulars  appear  in  a  recent  number  of 
V AJr\(iu('  regarding  this  new  town,  which  has  sprung  uji  in  the  Transvaal. 
A  few  months  ago  the  centre  of  the  Lydenl>erg  district  was  inhabited  only  by 
lions,  zebras,  and  antelopes,  and  known  only  to  the  Boer  hunters ;  now  a  town 
of  (KXX)  or  7000  inhabitants  stsnds  there,  with  numerous  shops,  two  banks,  an 
Bxchange,  towu'hall,  several  hotels,  innumerable  public-houses,  steam  saw-mills, 
a  circus,  a  post-office,  and — crowning  mark  of  civilisation — a  newspaper — the 
Barherton  Tfernhl.  The  townspeople  11- *  krd  t<'>gether  from  all  ytnrts  of  South 
Africa,  on  the  fact  becoming  known  that  gold  was  abundant  in  tlie  Kaap  Valley. 
They  named  the  settlement  after  Mr.  Barber,  one  of  the  first  to  supply  funds  for 
the  mineralogical  exploration  of  the  region.  Barbnton  is  iritiiated  on  Qneen^ 
Biver,  a  rapid  stream,  in  a  valley  60  l^om^tres  long  and  40  wide,  800  metres 
above  the  sea,  and  surrounded  on  all  sides  l>y  hills  rising,  in  some  eases,  to  an 
nlfifii of  2300  metres  above  sea-level.  The  valley  is  watered  by  several 
atilueiits  of  the  Oliphant  Biver.  Although  the  climate  is  on  the  whole  healthy, 
fever  is  not  uncommon. 

The  stir  and  activity  of  the  new  town  has  had  a  most  beneficial  effect  u|k>u 
trade  in  the  Transvaal  generally,  and  upon  the  Government  finances.  In  one 
month  the  taies  levied  on  imports  of  food  and  mining  implements  amounted  to 
£5000  sterling.  An  agitation  has  been  set  on  foot  to  detach  the  town  from  the 
district  of  Lydenberg.  and  furnish  it  with  a  speciai  iandrost  and  the  right  of 
representation  in  the  Volksraad. 

Gold  is  tlie  one  object  of  thought,  talk,  and  work.  Gold  fever  threatens  to 
become  epidemic  in  South  Africa.  Naturally,  it  rages  in  the  town  whic^  it 
has  created  in  the  Transvaal,  but  Cape  Colony  is  ako  affeeted,  mines  having 
In  en  discovered  at  Knysna,  between  Cape  Town  and  Port  BUzabeth ;  and 
Griqualand  East  is  similarly  moved  by  the  opening  of  gold  mines  at  Kokstad 
and  Natal.  The  immediate  result  is  a  brisk  revival  of  trade;  the  ultimate 
influence  of  the  excitement  remains  for  the  future  to  reveaL 

AUBBICA. 

The  Eskimo  of  stupart  Bay.— In  the  Prot'eedtwjs  of  the  Canadian  Institute, 
Toronto,  for  NovcMuber,  is  given  a  paper,  by  Mr.  R.  F.  Stupart,  on  the  Eskimo 
of  Stu[)art  }^>ay.  Mr.  Stn]«!irt  lived  for  twelve  months  on  the  shores  of  Hudson 
Strait,  took  a  cniise  in  tlie  f^teamship  iVrpfvn^,  and  made  a  boat  voyage  from 
Prince  of  Wale^  Sound  to  Fort  Chimo.  Mr.  Stupart  s  work  was  in  conjunction 
with  the  Canadian  Hudson  Bay  Expedition  of  1884  and  1885,. which  was  to 
report  on  the  feaaibilily  of  establishing  a  commercial  route  to  Europe  from  the 
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Ckotdian  Nmtli-WeBt  vi&  Hndson  Strait  Six  obaerring  stations  were 
Mtablkhed  on  the  shotes  of  the  Strait  to  watch  the  tidal  enrrentBi  and  to  take 
oeteorological  and  magnetic  ohBcrvations. 

The  Hndaon  Bay  Expeditloii. — Tlie  value  of  the  results  uf  the  cruise  of  the 
Aleri  to  explore  tiie  region  of  Hudson  Bay,  with  a  view  to  ascertain  whether 
that  sea  afforded  a  practicable  route  for  commerce  between  Manitoba  and 
fiigland,  has  been  gieatiy  lessened  by  Lieutenant  A.  R.  Gordon,  R.N.,  with- 
drawing his  report  for  revision.  This,  it  is  paid,  is  (hie  to  the  arrival  of  Captain 
Markham,  who  was  a  member  of  the  Alert  expedition.  The  two  officers 
eridently  differ  as  to  the  value  of  the  route  for  commercial  purposes.  Lieutenant 
Chndon's  first  oflSciallj  published  report  stated  that  freight  steamers  could  not 
nske  a  passage  before  July,  and  that  even  after  that  date  there  would  be  delays 
iDore  or  less  considerable  in  different  yean.  What  will  the  revised  ▼ersion  be  f 

mirentlve  Measures  against  Floods  In  Montr«aL — The  Otluwu  correspondent 
of  the  Scottman^  writing  on  6th  December,  states  that  CSolonel  Rhodes,  the 
Vice-President  of  the  Quebec  CSeographicad  Society,  is  strongly  advocating  a 
scheme  for  keeping  the  3k  Lawrence  River  open  for  navigation  during  the  Winter 

months,  and,  as  a  result,  obviating  the  recurrence  every  Spring  of  disastrous 
floods  in  Montreal.  His  plan  i.s  to  keep  the  St.  Lawrence  at  Siiiiinicr  level  by  a 
central  fracture  of  the  ice  in  Lake  St.  Peter — a  long,  wide,  and  siiaiiow  reach  of 
the  river  some  tiiirty  mtlei»  below  Montreal — by  muaus  of  a  number  of  boats  of 
tnfllcient  power  to  oope  with  the  ice  pressure.  Sealing  vessels  of  the  dass  of 
the  Alert,  which  wss  Used  in  the  Hudson  Bay  Expedition  last  Spring,  would  be 
well  adapted  for  tlu.s  purpose.  Such  vessels  would  he  easily  procurable  during 
the  Winter,  before  they  start  on  their  sealing  cxpedition.s  to  the  Laln  rt  lor  and 
Newfoundland  Coasts.  Colonel  Ilhode.s  does  not  go  .so  far  as  to  say  that  ocean 
vtaisels  could  come  up  to  Montreal  in  Winter,  but  local  boats  between  Montreal, 
Quebec,  and  the  lower  provinces,  specially  constructed  for  the  purpose,  he 
believes  oould  run  all  the  year  round— an  example  of  what  might  be  done 
existing  in  the  Winter  ferry«boat  eervioe  at  Quebec,  it  having  been  d^onsteated 
by  the  boats  used  there  that  a  passage  can  be  kept  open. 

A  FuttsB  Otfloay  In  Ksiyiaad,  by  Daniel  Randall,  RA.,  is  the  subject  of  the 
fourth  series  of  John  Hopkins'  University  Studies  in  Historical  and  Political 
Science.  Two  columns  of  English  .settlers  entered  the  New  World  in  the  seven- 

twnth  century— the  TuritaiiH,  who  founded,  controlled,  and  moulded  the  New 
England  State.s,  and  the  Cavaliers,  who  took  possession  of  Virginia  and  other 
S<jutiiem  States.  Tlie  two  columns  marched  for  two  centuries  in  almost  parallel 
hues,  but  at  last  the  principles  which  each  represented  culminated  in  the  great 
fratricidal  war  which  took  place  between  the  Northern  and  Southern  United 
States.  Whilst  it  was  mainly  the  Cavalier  stream  which  flowed  south,  there 
mingled  with  it  almost  imperceptibly  a  tiny  rill  of  Puritanism,  which  has 
bad  a  great  influence  on  Southern  life.  The  Puritans  who  settled  in  Virginia 
suffered  persecution,  which,  happily,  was  unknown  to  the  Puritans  of  New 
England.  So  great  was  this  iici-secution,  that  it  led  to  an  exodus  of  Virginian 
Poritans  into  Maryland,  where  they  founded  a  colony,  and  became  an  important 
liMtor  in  converting  what  Lord  Baltimore  had  intended  should  be  a  feudal  State 
into  one  governed  on  thoroughly  democratic  principles.  The  struggles  and 
ultimate  triumphs  of  Puritan  principles  are  recorded  by  Mr.  Randall  in  a 
thorouglily  sympathetic  and  appreciative  spirit.  He  shows  how  the  old  Anglo- 
Saxon  spirit  ruled  the  New  World  as  it  did  England,  and  what  a  congenial  soil 
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the  United  Stfttee  proyed  for  the  polities!  ideeB  of  Sidney^  Milton,  and  John 
Locke. 

THe  Btver  Oemawiam,  SonUi  BnulL — In  the  nnmher  of  the  DaU$eh«  J^o(oft«a^ 

teitmg,  published  on  15th  November  last,  Hen  Herman  Soyaux  describes  his 
voyage  in  South  Brazil,  accompanied  by  Dr.  Hermann  von  Jhering.  They 
sailed  up  the  river  Caniactiam  as  far  as  the  town  of  Sao  Jos^  de  Patrocinio,  and 
paid  particular  attention  to  the  navie^.ition  and  phynical  features  of  the  river, 
whicli  winds  in  a  manner  peculiar  to  many  rivers-  A  good  sketch -map  of  the 
Camacuam  district  by  Dr.  H.  von  Jhering  is  appended  to  the  paper,  from 
which  map-maken  will  obtain  several  detaib  that  ahould  be  intraduoed  into 
modem  maps.  The  oondiuiona  airived  at  by  Herr  Soyaux  regarding  the  Cama- 
cuam are  as  follows:  —  !.  It  is  a  river  with  many  windings  and  iKriodical 
chanijes  of  depth  ;  having  a  strong  riirrent,  which  sometimes  alters  its  banks ; 
and  it  contains  driftwood,  several  dangerous  sandbanks,  and  occaaiuiial  rapids 
{pacJweire).  2.  The  Camacuam  is  at  present  Butticieutly  navigable  to  encoui-age  a 
considerable  traffic  in  wood  and  charcoal  with  the  town  of  Bio  Grande.  3.  The 
Camacuam  is  the  centre  of  such  a  vast  territory  that,  as  a  waterway,  It  must 
always  be  preferred,  for  cheapness,  to  any  mode  of  transport  by  land.  We  may 
add  tlmt  tliis  river  flows  into  the  lanil-locked  sea  railed  the  Logoa  dos  Patos, 
and  that  tlie  mogt  convenient  mouth  of  the  Camacuam  for  vessels  to  ascend  is 
tiie  one  ciilied  "  Jiarra  das  tres  bocas."  The  river  has  no  fewer  than  five  mouths  ; 
but  Herr  Soyaux  specially  recommends  that  above-mentioned.  After  sailing, 
as  already  stated,  up  the  Camacuam  to  S.  Jce6  de  Patrodnio,  a  little  town  of 
200  inhabitant^  he  and  his  companion  struck  off  northwards  on  horsebadc  to 
the  colony  of  SSo  Feliciano,  which  is  situated  on  the  Arroyo  Subtil,  a  tributary 
of  the  Camacuam.  Nineteen  families  of  colonists,  chiefly  Frencli  and  Italians, 
are  settled  here,  but  the  colony  has  not  been  a  success.  Herr  Soyaux,  however, 
recommends  its  fertile,  well-watered  soil  to  German  colonists,  provided  they  are 
industrious,  and  accustomed  to  agricultural  labour. 

AUSTRALASIA. 

Wankarlnga  Ctold-fields,  South  Australia. — Mr.  Clement  Wragge,  our  Oorre- 
apondinj:  Member,  in  sending  us  some  published  particulars  of  these  recently 
discovered  gold-tields,  says  : — "  If  this  be  a  permanent  field— together  with  the 
finding  of  water  elsewhere  in  the  colony,  as  already  adTi8ed--Soath  Australia 
will  rise  from  commercial  depression  to  find  herself  a  sparkling  jewel  in  the 
British  Crown."  The  Waukaringa  gold-fields  are  on  Teetulpa  run.  Wattkaringa 
is  225  miles  N.N.E.  from  Adelaide.  The  formation  is  evidently  pre-Cambriau 
(Palseozoic)  and  is  identical  with  that  of  the  gold>bearing  rocks  of  the  Mount 
Lofty  Hills. 

The  Islands  of  Torres  Straits. — From  a  Paper  by  the  Hon.  John  Douglas, 
Special  Commissioner  in  British  New  Guinea,  we  extract  the  following  :  A 
lightship  on  Proudfoot  Shoal,  out  of  siuht  of  land,  is  the  advancc-^'uard  of  the 
Australian  coast  to  vessels  approaching  the  Torres  Straits  from  the  Arnfura  Sea. 
Sometimes  this  ship  is  three  months  without  communication  with  the  shore. 
About  eighteen  miles  from  Proudfoot  Shoal  is  Booby  Island,  the  old  post-oflBoe 
of  the  Straits.  Next  comes  the  Prince  of  Wales  group — one  of  which,  Goods 
Island,  with  its  signal  station,  commands  the  channel  used  by  every  large  vessel 
pas.sing  round  the  north-eastern  extremity  of  Australia.  Bertie  Bay,  in  Ooode 
Island,  will  some  clay,  according  to  Sir  John  Coade,  be  a  great  imperial  naval 
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station,  bat  it  will  be  necessary  to  constniet  a  Iftrge  breakwater,  to  break  the 
roll  of  the  wares  during  the  north-west  monsoon.  Port  Kennedy,  on  Thursday 
Island,  is  already  one  of  the  finest  harbours  in  Queensland.  Prince  of  Wales 
Island  is  quite  a  considerable  little  island,  alMjiu  12  miles  square.  There  is  plenty 
of  good  water  in  it ;  and  though  a  good  deal  of  it  is  very  rough,  stony  ground,  there 
is  good  grass  in  plaoes^enough  for  a  herd  of  1500  or  2000  head  of  eattie.  There  ie 
nxty  inches  of  rain  per  annum,  and  a  fair  market  for  beef  at  Od.  per  pound  would 
be  found  in  Thursday  laland.  About  100  natives  remain  out  of  a  former  popu- 
lation of  500.  Mulgnive  and  Banks  Islands  arc  pi(  turcsque,  but  Captain 
Don«la8  had  no  opportunity  of  landing  on  them.  He  ei»cnt  two  days  on  Jervis 
Island,  or  iSIanbiaz,  a.s  the  natives  call  it  It  contains  a  "shelling"  station, 
and  a  mission  compound,  consisting  of  a  church,  and  schoolhouse,  and  several 
hooaee  in  which  native  teachers  live.  On  Sunday  there  were  fully  300  natives 
at  church,  all  neatly  clothed,  and  most  reverent  in  their  behaviour.  Mr.  Douglas 
could  not  fail  to  appreciate  the  diarm  of  this  gracious  influence,  which  had 
transformed  those  savage  men  and  women  into  civilised  Iiuuian  beings.  In 
Sabine  Island,  rl(»«eto  the  coast  of  XewGuiiu'a,  the  pen]»h>  were  on  a  much  lower 
level,  Diany  ot  i  In  i  being  quite  naked.  Darnley  is  the  uio>t  inijuTtant  ifjland  in 
the  Straits— With  plenty  of  good  ground,  and  plenty  of  water,  auil  iidiabited  by 
about  900  persons :  fifty  being  South  Sea  Islanders,  three  or  four  Europeans,  and 
the  rest  Bingi,  ie,  aboriginal  Anstxalians.  Murray  is  a  beautiful  little  island, 
volcanic,  and  very  fertile,  but  very  much  among  the  reefs,  and  tho  navigation  to 
and  from  Murray  will  ahvavi?  be  more  or  less  danijerons,  until  beacons  arc  set 
up.  At  the  foot  of  the  hills,  aloni;  the  l)each,  lie  tiie  native  village  of  grass 
houijes.  A  little  above  them,  at  an  elevation  of  piobably  lou  feet,  are  the  houses 
of  the  missionaries.  Behind  the  missionary  establishment  the  hills  rise  rather 
shmptly  till  thoy  culminate  in  a  peak  about  800  feet  above  the  level  of  the  sea. 

Aug-asta  River,  Hew  Guinea. — The  New  Guinea  Company's  steamer  Otfilie, 
which  arrived  in  Cooktown  on  3()th  August  from  Finschafen,  reports  ascending 
the  Augusta  River  370  miles,  and  seeing  magnificent  country  throughout,  above 
the  tidal  waters.  She  penetiated  to  within  fifteen  miles  of  the  English  boundary. 
The  river  was  very  tortuous,  and  the  natives  were  friendly  and  numerous. 
Fofcsta  of  fine  timber  alternated  with  downs  and  rich  soub  land,  which  was  very 
fotilei. 

OBNBRAL. 

TelegrapMc  Enterprise. — The  propo.sed  New  Zealand  cable,  suys  the  Ottawa 
cotrespondent  of  the  SeaUman,  has  given  rise  to  a  contemplated  gigantic  oiter- 
prise*  of  which  Mr.  Sandford  Fleming,  CE.,  is  the  enthusiastic  projector,  its 

object  being  to  establish  teleirraphic  communication  between  Australia,  New 
Zealand,  Canada,  and  Gre;it  Britain,  by  means  of  a  line  perfectly  independent 
of  existing  lines,  and  freed  from  foreign  influences.  This  it  is  proposed  to  secure 
by  a  chain  of  cables  from  Rri.sbane  or  Sydney  to  Huuie  point  in  the  north  of  New 
Zealand,  thence  vid  the  Fiji  uml  the  Sandwich  Ishinds  to  Vancouver  Island, 
tapping,  on  the  mainland  opi>osite,  the  Canadian  Pacific  Bailway.  This  it 
would  follow  eastwards  to  Gasp^  in  the  province  of  Quebec,  whence  a  new 
cable  would  be  laid  through  the  Straits  of  Belle  Isle  to  the  United  Kingdom. 
The  total  length  of  cables  contemplated  in  the  Pacific  and  Atlantic  ( »ceans  is 
11.135  miles,  and  the  distance  across  the  continent  34&0  miles,  maiung  in  all 
close  on  15,000  miles. 
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Hei£:ht  and  Length  of  Wami — During  a  recent  vojrage  of  the  U.S.S.  Juniata 
to  Sotitli  America,  observations,  says  Srimre,  were  made  as  to  the  height  and 
length  of  waves,  with  the  following  results,  as  reported  by  Commander  Davis : 
Height  of  wave,  from  hollow  to  creat,  25  feet ;  leugth,  from  crest  to  crest,  376 
feet ;  wave-period,  7*6  seconds.  The  windoYelodty  at  the  time  wae  10  nuke 
per  hour.  The  height  of  wave  was  measured  by  the  elevatloB  at  which  an 
ofaeerver  oonid  see  over  the  crest  when  the  ship  was  in  the  hoUow.  The  wave- 
perio<l  was  estimated  by  counting  the  average  number  of  waves  per  minnte. 
The  wave-lenr;th  wns  determined  by  the  time  occupied  by  the  crest  in  passing  a 
measured  portion  of  the  vessel's  length. 

Lake  soondiners.— The  following  soundings  are  given  in  Sdmee  of  December 
in  a  letter  from  Mr.  John  Le  Conte 
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Qaestioiis  coucerningthe  Condition  of  Snow  in  MountainB. — Dr.  Friedricli  Ratzel, 
ProltiJisor  of  Geography  at  the  Technische  Hochschule,  Munich,  ia  at  present 
engaged  in  the  study  of  the  above  question,  and  in  the  JaAresfime&c  der 
0€Offraphi$ehm  GtHlhduuft  in  MUn^en  fOr  1686,  he  publishes  a  veiy  interest- 
ing paper  on  the  condition  and  effect  of  the  snow  in  the  Bayariaa  Alps.  As 
appendix  to  this  paper,  he  gives  a  list  of  questions,  which  he  requests  all  friends 
of  gcograjiliy  to  answer.  Wc  reproduce  them  here,  as  we  think  that  some  of  our 
readers  will  be  interested  in  them,  and  may  probably  be  able  to  provide  the 
Profe.ssur  with  some  information.  Ho  says,  "important  results  for  geography, 
geulogy,  and  meteorology  may  be  obtained  from  an  examination  of  the  depth, 
the  extent,  and  the  duration  of  the  snow  in  mountains.*'  The  questions  are  as 
follows  : — 

1.  When  does  the  first  snow  fall  upon  the  mountains  in  your  district  ?  How 
high  are  these  niountniiis  ?  If  drawings  can  l>e  obtained  of  thera,  please  say  where. 

2.  From  what  date  does  a  complete  or  partial  covering  of  snow  lie  on  the 
mountains  7 

3.  When  does  the  snow  generally  tie  around  your  place  of  residence  1  What 
is  the  height  of  the  same  abore  the  sea-leyel  t 

4.  Are  the  mountains  in  your  neighbourhood  ever  completely  free  from  snow 
during  the  winter  I  At  what  height^  and  apon  which  side,  does  this  take  place 

earliest  ? 

5.  At  what  date  does  the  greatest  part  of  the  winter  snow-fall  melt  ? 
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€.  How  long  do  the  last  remains  of  the  snow  liel 

7.  How  far  down  the  mountains  does  the  remaining  snow  extend  ? 

8.  In  whieh  part  of  your  district  is  the  snow  geueialiy  deepest  I  How  deep 
is  it  I 

9.  In  which  port  of  your  diBtrict  ara  the  greatest  snow-drifts )  How  do  the 
mountain  span  stand  in  Nlation  to  the  drifts  9 

IOl  What  influence  does  the  formation  of  the  land  have  upon  the  contiDuaaoe 

of  the  snow-fields  ?  (Particular  attention  is  to  be  paid  to  the  steepaesa  of  the 
eUffs,  the  peaks,  the  ravines,  the  origin  of  valleys,  and  the  cavities.) 

11.  What  uitluence  has  the  nature  of  the  surface  upon  the  length  of  time  the 
mow  lies,  according  to  whether  it  is  rock,  rubble-stones,  sand,  or  earth  1 

18.  What  influence  does  the  vegetntion,  especially  forest^  exert  on  the  length 
of  time  the  snow  lies  t 

13.  T\'hat  influence  is  exerted  by  the  neighbourhood  of  water  on  the  time  the 
HNfW  lies  1   Marshes  and  moors  are  also  to  be  taken  into  consideration. 

14.  What  influence  does  the  greater  or  leas  porosity  of  the  soil  exert  upon 
the  lying  of  the  snow  ? 

15.  After  what  time  does  the  snow  become  granular  i  Under  what  condi- 
tioiB  docs  it  change  into  iee?  Ghanukr,  yesicular,  and  dear  ice  are  to  be 
differentiated. 

16.  Are  fiaanres  and  crevices  noticed  in  the  snow-fields  / 

17.  Are  movements  observed  in  the  snnw  fields?  Or,  are  traces  found  in 
your  neighbourhood  which  point  to  movements  taking  place  i 

18.  Do  avalanches  occur  in  your  district ?  Can  their  cause  be  fouiul  out! 
What  can  be  said  of  their  ioiiueuce  upon  the  land  and  vegetation  (forests)  ] 

19.  Are  any  remarkable  forms  observed  on  the  upper  surface  of  the  snow  in 
consequence  of  the  action  of  wind  melting,  or  of  other  circnmstances  I 

20.  Arc  definite  strata  visible  in  the  snow  1 

21.  How  great  is  tlie  influence  of  the  melting  of  the  snow  (even  in  winter) 
upon  the  height  of  the  water  in  the  rivers  or  lakes  of  your  di.strict  !  How  SOOU 
after  the  commencement  of  the  melting  of  the  snow  is  this  noticed  ? 

22.  lu  which  watercourses  is  the  influence  of  the  melting  of  the  snow  first 
noticed  t  Is  there  any  difference  noticed  in  this  respect  between  the  various 
Qonntain  spurs  t 


MISUELLANJSOUS. 

The  railway  between  Algiers  and  Oonstaatliis  is  now  open  for  traffic. 

The  maritime  frontier  between  Tunis  and  TripoU  has  been  fixed  at  Ras-Tadjir, 
about  12  miles  from  Biban,  in  the  neighbourliood  of  the  Zuara  oasis. 

The  Budget  Committee  of  the  German  Reichstar;  hns  voted  ir)0,(XX)  marks, 
to  be  used  for  assisting  scieutihc  enterprise  in  opening;  up  central  Afirlca  to 
civilii^ation. 

A  mnvenient  has  been  initiated  at  Oarat^as,  and  is  now  enLMossinL'  public 
sttention  in  Venezuela,  for  uniting  the  three  Republics  of  Venezuela,  Colombia, 
and  Ecuador  into  a  great  State,  to  be  styled    La  Gran  Colombia." 

Emln  Bey  ha-s  been  promoted  to  the  rank  of  Pasha  by  tlie  Egyptian  Govern- 
ment, who,  besides  recognising  his  position  as  tlieir  representative,  have  voted 
a  sum  of  money  towards  the  eacpensse  of  an  expedition  for  bis  relief. 
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Dr.  Junker  telegraphs  from  Zanzibar  :  "Explored  Kakaa,  which  is  generally 
navigable,  but  has  some  rapids."  He  ha.s  traced  it  to  22'  E.  long. — two 
degrees  cast  of  Grenfell's  farthest,  whera  it  was  still  navigable  at  low  water. 

A  OaTiadian  treaty  with  the  Sandwich  Islands  is  being  arranged  for,  which, 
from  tlie  completirm  of  the  Pacific  Railway,  and  the  establishment  of  a  Pacific 
steamship  line,  will  probably  create  a  largo  trade  between  the  two  countries. 

Colonel  Gilder  and  his  assistant,  Mr.  Griffith,  wIkj  started  on  their  Polar 
ex{)edition  some  months  ago,  have  been  heard  from  at  Oxford  House,  a  Hudson 
Bay  port  (Jolonel  Gilder  and  his  assistant  were  reported  as  well,  and  full 
of  enthusiasm  over  their  North  Pole  expedition. 

Af.  Mai<:rot,  the  Ttaliau  Consul-General  in  Madagascar,  has  obtained  the 
concession  for  u  railway  on  the  eastern  coast  of  Madagascar,  to  connect 
Fenoarivo,  in  the  north,  with  Matitana,  in  the  soutK  The  oonstraetion  and 
exploitation  of  the  line  will,  it  is  stated  by  L*J/rique,  be  conducted  by  a  French 
company. 

Profeflsor  Forel  de  Merges,  says  the  Club  Alpin  Fran^ats,  has  disooveied* 
under  the  long  terminus  of  the  inUa  CBaotar,  a  natural  gallery  trsTeraing  the 

whole  length  of  the  glacier.  The  height  of  this  ptllery  is  from  S  to  3  mitres, 
its  length  is  250  (?)  mitres,  and  the  space  between  the  two  sides  varies  from  6 

to  25  metres. 

The  Deutr/tes  Taghlatt  states  that  the  Sultan  of  Zanzibar  has  addressed  to 
Prince  Bi>«inarck  a  letter,  in  which  his  Hishncss  informs  him  that  the  Treaty  of 
Commerce  recently  concluded  between  him  and  the  German  Government  has 
resulted  iu  a  sensible  diminution  of  his  State  revenue,  and,  in  onler  to  adjust 
this  deficit,  he  proposes  to  partly  modify  the  stipulations  in  the  treaty. 

Mr.  R.  E.  Peary,  :iccurding  to  information  received  in  Copenhagen,  with  two 
companions,  has  etiectcd  his  trip  into  the  Interior  of  Greeniaud.  Mr.  Peary  went 
130  miles  into  the  interior,  not  meeting  with  protruding  mountain  peaka  or 
anything  remarkable ;  all  was  one  pretty  even  surface  of  ice.  The  journey  was 
wade  for  the  most  part  in  sledges,  and  the  return  voyage  was  made  with  extra* 
ordinary  speed  before  a  south-east  gale.  The  party  were  about  three  weeks  on 
the  ice,  and  were  warmly  welcomed  back  by  the  Greenlanders,  who  had  feared 
they  were  lost.  Mr,  Peary  projmses  to  undertake  a  similar  excursion  next  sum  tner. 

To  the  meetinc  of  the  Edinburgh  Botanical  Society,  hehl  on  the  11th 
NoveniV)er,  the  Kev.  D.  Landslioroufih,  Kilmarnock,  forwarded  a  contribution 
on  Australian  and  iNew  Zealand  plantH  <jrowin^  in  Arran.  Arran,  he  said,  was 
the  most  northern  locality  where  Australian  plants  had  been  successfully  cul- 
tivated. Nine  species  of  gums  were  growing  in  Arran.  These  included  the 
most  interesting  species.  They  did  not,  in  general,  grow  with  the  wonderM 
rapidity  of  gums  in  Australia,  though  the  blue  gum  added  4  feet  yearly  to  its 
height,  and  the  white  fruni  2i  inches  to  its  girth.  In  consequence  of  the  moift, 
mild,  and  comparatively  uniform  temperature  of  the  inland,  and  also  the 
influence  which  sea  air  was  known  to  exert  in  adding  to  substance  and  size  in 
folia^'e.  it  was  believed  that  they  were  as  luxuriant  as  those  of  Australia. 

Another  railway  scheme,  says  the  Ottawa  corres(u»ndent  of  the  iScotst/ian,  is 
now  on  foot  in  Manitoba — the  proposed  line  to  be  styied  the  Winnipeg  and  North 
laeme  Ballwaj.  The  district  through  which  it  is  to  pass  is  possessed  of  a  highly 
fertile  soil,  and  traces  of  mineial  wealth  have  been  found  in  its  vicinity.  Starting 
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from  Winnipeg,  it  havenes  in  a  oorth-westerly  direetioD,  bending  to  the  west, 

and  strikes  the  Pacific  Ocean  at  Port  Sim|WOn.  It  will  open  up  the  northern 
habitable  section  of  the  Territories  in  tlie  same  way  as  the  Canadian-Pacific  has 
opened  the  southern.  An  Act  of  incorporation  was  passed  during  the  last 
session  of  Parliameut.  As  a  route  for  trans-continental  trade  it  has  several 
aiivautai^eri,  Port  Simpson  being  four  hundred  miles  nearer  Yokohama  than 
Port  Moody,  the  terminiu  of  the  Oanadtan-Pacific,  and  six  hundred  miles  nearer 
thin  San  Fkancisco.  This  saving  of  distance  will  tell  materially  in  its  favour. 


NEW  BOOKS. 

Q«^jraj>hif  of  the  British  hUs,  from  Ten  BiJ't  trnt  Standpoints,  with  21  Maps. 
By  T.  .M.  L>AViDSON,  M.A.    London  :  Thomas  T>aurie.    Price  Is.  (kl. 

The  aim  of  Mr,  Davidsmrs  lH»ok  seems  to  be  the  simpHficatiou  of  geographi- 
cal teaching  by  means  of  a  sybtematic  division  of  his  subject,  according  to  the 
difoent  standpoints  from  which  it  may  be  viewed.  The  author,  with  some 
tmginallty,  divides  the  i^graphy  of  each  country  into  tea  separate  sections, 
cscfa  lUustfated  by  a  special  map ;  the  text  is  so  written  that  the  book  is 
isther  a  series  of  lessons  on  a  set  of  maps  than  a  Geography  illu.'itrateil  with 
maps.  The  ptipiTs  mind  is  concentrated  on  one  snbject  at  a  time,  treated  in  its 
progressive  order  so  clearly  and  briefly  that  it  cannot  fail  to  be  readily  under- 
etood.  Altogether,  the  book  will  ^:reatly  facilitate  the  teaching  of  elementary 
Geograph}*  and  ought  to  become  popular  as  a  class-book. 

Jameg  Hannington,  D.D.^  F.L.S.,  F,B.G.6\,  First  Bishop  of  Faslem  Equor 
UMial  AfricA.  A  UiOwy  of  hie  Life  and  Work,  1847-1885.  By  E.  G. 
Dawson,  M.A.  Oxon.,  Incuml>ent  of  St.  Thomas's  Church,  Edinbtiigh, 
London :  Seeley  and  Co.,  Essex  Street,  Strand.   1887.  Pp.  451. 

The  name  of  Bishop  Hannington  requires  no  introduction  to  the  readers  of 
the  Scuffish  (jtoffraphical  }fftfjn?iv^.  In  the  volume  Itefore  us,  one  of  his 
cloj-est  personal  friends  has  told  the  story  of  his  life— the  pleasant  waywardness 
of  his  youth,  the  heroic  devotion  of  his  manhood,  and  the  pathos  of  his  last  days 
of  lingering  martyrdom — with  no  small  share  of  literary  skill,  and  with  a  good 
dee]  of  that  infectious  admiration  whieh,  when  it  is  not  too  aggressive,  forms 
the  most  fitting  atmosphere  for  the  biography  of  a  good  man. 

James  Hannington  was  bom  at  Hurstpierpoint — "Hurst,  as  the  inhabitants 
ra!!  it  for  brevity'^  sake — a  pretty  little  villaj^e  in  the  south  of  Sussex,  about 
eight  miles  from  Bri^^hton."  The  first  thirteen  years  of  his  life  were  spent  at 
home,  and  in  travelling  anil  yachting  with  his  elder  brother  or  parents.  Much 
of  the  experience  of  that  time  must  have  *'  come  in  handy  to  the  explorer^ 
Itthop.  Afber  his  school-days  were  ov«r,  the  lad  went  into  his  brothers*  business 
*-not,  however,  to  remain  long.  The  erratic  nature  which  his  education  had 
rather  developed  than  re[>res8ed,  and  still  more  the  religious  instincts  and  con- 
victions which  had  been  takinj;;  hold  of  him,  ultimately  prevailed ;  and  from 
Oxford,  where  he  took  his  M.A.  degree  in  1875,  he  jiassed  into  the  service  of 
the  Church  of  England.  Mr.  Dawson  gives  a  very  interesting  account  of  the 
verk  at  Hurst  of  the  young  cleric,  who  was  as  energetic,  unconventional,  and 
eothusisstie  as  one  could  wish,  placing  himself  in  direct  contact  with  his 
people,  and  sacrificing  himself  to  their  interests.  At  length,  in  1882,  he  was 
called  to  labour  in  a  veiy  different  field.  The  Church  Missionary  Society 
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intnuted  him  with  the  leadership  of  an  expedition  intended  to  reinforce  their 
inission  in  Central  Africa,  where  ^Ir.  A.  M.  Markny  and  the  Rev.  P.  O'Haherty 
were  established  at  Kubaga.  Landing  at  Zanzibar  on  June  I'Jth,  the  conijmny 
of  suveii  Europeans  proceeded  to  the  interior  by  way  of  Mpwapwa  (August  2d) 
Uyiii  (September  4th).  At  Uyui,  iiaiiniDgton  was  seized  with  dysentery, 
and  before  the  next  ten  days  was  brought  to  the  very  door  of  death; 
the  other  members  of  the  mission  determined  to  leave  him  *'in  the  brotherly 
hands  of  Mr.  Ct^pleetcme,  and  uniler  the  special  charge  of  his  nephew,  Cyril 
Gordon."  The  caravan,  now  led  by  Mr.  Stokes,  had  not  advanced  far  on  the  old 
road  to  the  T.ake  Victoria  Nyanza  when  an  attempt  of  the  nativa**  to  extract  an 
extortionate  iiongo  by  force  of  arms  obliged  it  to  return,  to  complain  to  Mirambo. 
Thia  return  enabled  Haunington  again  to  join  his  party,  though  be  vaa  ao  weak 
he  had  at  firet  to  be  carried  in  a  hammock.  By  the  6th  of  November  he  was 
ao  much  better  that  he  attempted  the  ascent  of  a  mountain.  Two  daya  later 
they  were  at  Kwa  Sonda,  and  soon  after  reached  the  lake  at  a  point  to  the 
west  of  Kagei  and  Jordan's  Nullah.  Mr.  Stokes  now  returned  to  the  coast,  and 
a.s  twu  other  missionaries  had  been  left  at  Uyui  to  tnkc  the  })lace  of  Mr. 
Copplestone,  Hannington  and  Mr.  Gordon  alone  were  left  to  proceed  to  Uganda. 
Supplies  had  ran  short ;  the  horrors  of  the  rainy  season  were  upon  them.  The 
entry  in  Hannington's  ^Uary  for  ChriHmas  Day  1881  runs  as  follows  t—^  Gordon 
very  ill  in  bed.  Ashe  and  Wise  tottering  out  of  fever  beds ;  I  myself  just  about 
to  totter  in  again.  In  spite  of  our  poor  condition,  we  determii.ed  to  have  our 
Christmas  cheer.  ...  I  killed  a  kid,  and  Ashe  undertook  the  pnddinp /'  ...  A 
move  was  made  in  the  direction  of  Romwa,  the  Kinu  of  U-zinza's  canij*,  on  30th 
of  December.  Owing  to  the  roguery  of  liaahid,  tiie  Arab  employed  to  bring  up 
the  boat,  the  party  was  now  almost  without  doth — that  is,  penniless.  At 
Ea^i,  Hannington  and  Gordon  were  received  with  great  kindness  by  Sayed  bin 
Saif,  the  white  man's  friend,  and  by  the  French  Jesuit  mi^ionaries,  whose 
tinieiy  .siiceonr  jirobably  saved  their  lives.  On  January  30th,  he  took  leave  of 
the  brotherly  priests,  but  the  very  ilay  after  he  was  aL'fiin  very  ill  with  dysentery 
and  violent  internal  pain,  and  wa**  compelled  ti)  return  lu.stead  of  pushing  on  to 
Uganda.  How  bitterly  he  felt  the  disappoiuttacnt  is  shown  by  such  letters  as  : 
— "  I  am  not  dull  at  my  broken  health  and  the  constant  pain  I  suffer.  I  am  not 
dull  at  the  veiy  slight  prospect  that  I  shall  ever  reach  home.  I  am  dull  because 
I  think  that  a  very  few  pounds  extra  in  outfit  would  linv^  made  an  immense 
difference  to  nie.  If  I  live  a  little  longer  I  will  write  out  a  list  of  things 
I  have  personally  sutJ'ered  much  from  not  having.  Ten  pounds  will,  I  think, 
cover  them  all.  I  blame  no  one.  It  was  simply  a  matter  of  want  of  experience- 
But  aks !  it  cost  both  myself  and  the  Society  much,  for  I  am  a  practical  failure, 
and  I  have  suffered  terribly.*'  By  the  ISth  of  May  he  was  in  the  steamer  at 
Zanzibar  homeward  bound.  "  Already  the  project  was  forming  in  his  heart  to 
revisit  the  dark  land  from  which  he  had  been  compelled  to  flee."  On  June  24th, 
1884,  he  was  consecrated  as  Bishop  of  Eastern  Equatorial  Afriea,  and  on  Satur- 
day, January  24th,  IbSo,  he  landed  at  Mombasa  to  settle  at  Frere  Town,  the 
central  statiun  of  the  Church  Missionary  Society.  "  Here,"  in  the  words  of  his 
biographer,  "  he  roused  up  everybody  by  his  own  indefatigable  energy.  None 
could  settle  with  any  comfort  upon  their  lees  while  the  bishop  stirred  about  so 
briskly  and  displayed  such  boundless  ])owcrs  of  locomotion.  To-day  in  Mom- 
basa, to-morrow  at  Zanzibar,  a  few  days  later  at  Taita,  again  prospecting  round 
Kilima-njnro,  and  suddenly,  while  ail  thought  him  far  away  in  the  interior, 
reappearing  in  the  btreetii  of  Frere  Town."  The  account  of  the  bishop's  visit  to 
Taita  and  Kilima-njaro  is  one  of  the  mobt  interesting  in  Mr.  Dawson's  book  :  he 
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wa-s  j,'reatly  charnierl  with  some  of  the  liighlaud  scenery,  and  writes  of  Chagga 
^which  is  now  occupied  as  a  station  by  the  Church  Missionary  Society),  "  May 
God  give  Chagga  to  HiB  Son !  It  is  a  lovely  spot  I  often  exclaimed, '  Hero 
is  Eoi^d  :  England,  yes,  and  that  |»rtof  England  which  I  love  best-nlear 
PeTonshire."  In  April  1885  the  bisho])  once  more  stood  "enubarnt  and  shaggy, 
but  glowing  with  health,  on  the  threshold  of  his  own  house  at  IVere  Town." 

H«  was  overjoyed  to  think  that  vpon  tills  new  route  weatward  there  were  no 
difficulties  which  might  not  be  overcome  T)y  oouage,  pmdmice,  and  expttrienoe.  Xo 

ghastly  malarial  fevers  ;  no  cruel  dysenteric  attacks,  such  ns  on  tho  lower  road  re- 
duced the  strength  of  the  atrougest  mac,  aiul  ueutraiised  his  bravest  eUbrts.  When 
he  compared  his  experianeae  upon  tiiia  journey  witii  thoae  of  hk  turrible  march  of 
tetb  from  Zanribar  to  tha  Lake  in  the  previoaa  year,  ha  waa  filled  with  a  kind  of 
triumph.  What  if  it  were  possible  to  push  straight  through,  as  Thomson  had  done, 
to  the  north  end  of  the  Nyanza  !  Might  not  many  lives  be  i^avcd,  anrl  incalcula})]e 
nitfering  averted  ?  Already  the  idea  began  to  form  itself  definitely  in  his  mind.  The 
idM,  onoe  ataited,  ftnmulated  itself  rapidly.  Ihe  more  he  thought  atioot  it,  the 
more  feasible  did  the  new  route  appear.  The  way  was  diorter  by  a  very  considerable 
distince  ;  it  was  incontcstably  healthier ;  it  lay  through  a  country  which,  in  many 
places,  possessed  an  Knglish  climate,  and  was  thorouL'ldj-  suitable  for  European 
residence  :  there  was  at  that  time  no  reason  to  suppose  that  the  Ba-ganda  would  offer 
uy  opposition  to  an  appfoaeh  from  the  north-east.  The  only  ssrioos  difficulty 
appeared  to  be  the  lawless  and  irrepressible  MasaL  Well,  Mr.  ThomMm  had  ptoved 
that  it  was  quite  possible  to  pass  through  the  countrA*  of  these  tniculent  warriors 
witliuut  danger  much  grcator  than  waa  incidental  to  all  Afrif^an  travelling  through 
oaexplured  regions.  Jumba  Kiniaiiieta  aud  other  traders  were  lu  the  habit  of  tAlii^ig 
Miavans  r^larly  backwards  and  forwards  through  the  heart  of  the  Masai  country; 
and,  in  fine,  Hannington  did  not  believe  that  there  were  any  insurmountable 
obstacles  to  the  establishment  of  a  chain  of  Mission  Stations  which  mIkhiH  extend 
from  Mombasa,  through  Taita  or  Chagga  by  Lakes  Naivasha  and  Buringo,  to 
U-Ganda.  But  the  weightiest  chain  of  thought  is,  like  other  chains,  no  stronger  tliau 
ili  weakest  link ;  and  ignorance  of  a  single  detail  may  upset  the  oonduaions  of  the 
most  cogent  reasoning;  and  the  bishop  and  his  friends  were  unfortunately  ignorant 
of  one  fact  of  which  we,  who  arc  wise  after  the  event,  are  now  aware.  I  mean  the 
Euspicion  and  fear  with  which  all  visitors  from  the  north-east  are  regarded  by  the 
people  of  U-Ganda.'* 

On  the  10th  of  October  1884,  about  a  month  before  tlie  bishop  sailed  from 
Eogland,  au  event  occurred  which  most  seriously  atfected  all  Church  work  in 
Ceotnl  Africa.  Mtesa,  King  of  Ugsnda,  died,  and  was  succeeded  by  his  wan, 
MwsDi^  The  new  kin^s  snspunons  and  fears  i^ainst  the  progress  of  Ohris- 
tissity  were  aroused  by  the  conservative  chiefs.  Persecutions  of  the  most 
terrific  kind  were  set  on  foot ;  and  though  tlic  live.s  of  the  European  missionaries 
were  spared,  it  was  evident  that  at  aiiy  moment  they  too  miglit  be  attacked. 
Hanoington  had  reached  the  north  end  of  the  Lake  when  he  was  stopped  by  one 
of  Mwanga*s  chiefs ;  and  on  October  20th,  1885,  he  was  murdered  by  the  autho- 
%  of  the  very  chief  to  whom  he  had  most  trusted  for  the  success  of  his  mission. 

Mr.  Dawson  has  done  his  task  well ;  he  has  presented  a  short  and  attractive 
picture  of  a  fine  and  manly — though,  it  may  be,  eccentric  and  somewhat  un- 
pnctieat—natnie ;  and  there  is  hardly  a  sentence  we  would  wish  to  blot. 

Hutory  of  the  Land  Question  in  the  United  States.  By  Thosukk  Sato,  Ph.  D., 
Japanese  Commissioner.  Published  hy  the  Johns  Hopkins  Univeinty, 
Baltimoce^  1886.  P|iwl81.  Price  #1. 

"This  work,**  says  Dr.  Sato^  "was  undertaken  in  pursuance  of  special 
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instructions  from  the  Japanese  Govcninieiit  to  investigate  certain  questions  of 
agrarian  and  economic  interest  iu  the  L  niteU  States."  British  reformers  are 
busy  with  tiie  Laod  question,  as  affecting  the  Irish  peasantry  and  the  Soottisli 
crofterB,  but  in  the  United  States  also  it  is  a  "  burning  question.**  It  has,  Dr. 
Sato  continues,  "  steadily  advanced  to  a  foremost  place  among  the  reform 
measures  of  the  national  admini.stration,"  and  the  recent  demands  of  the 
**  Knights  of  Lal)our,"  at  their  convention  at  Cleveland,  Ohio,  have  brought  the 
agitation  to  a  crisis.  Their  chief  demands  are  that  public  lands  be  reserved  for 
actual  settlers  only,  and  that  after  aliens  bo  prohibited  from  obtaining 
titles  to  land  in  the  United  States. 

Dr.  Sato  treats  fully  of  the  Land  question  in  the  United  States,  from  the 
days  when  English  colonists  occupied  North  America,  down  to  the  present  time; 
The  final  ]ias^age  of  the  Homestead  Act  in  1SG2,  under  President  Lincoln, 
affirmed  the  principle  of  a  free  homestead  being  granted  to  honn  tide  settlers. 
"  Tlie  homu>4tead  law,  as  it  now  stands,  grant*  to  every  applicant  who  is  the  head 
of  a  family,  or  above  the  age  of  twenty  one,  160  acres  of  public  land,  or  a  less 
quantity  in  legal  subdivisions,  free  of  charge,  except  certain  fees  to  the  register, 
on  the  condition  of  actual  settlement  and  cultivation.  The  title  passes  to  the 
homesteader  after  five  years'  residence  upon  the  holding.  But  if  be  desires  to 
secure  the  title  earlier,  he  can  do  so  bv  paying  the  Government  the  full 
minimum  price  o\'  tlif  land."  At  the  same  time,  by  availing  himself  of  the  Pre- 
emption law,'  a^  well  as  the  "Homestead  Law,"  a  settler  may  increase  his 
hoMing  to  380  acres.  "  The  most  benefidal  provision  of  the  Homestead  Act  is 
the  exemption  of  the  homestead  from  the  obligation  of  debt  contracted  prior  to 
the  issue  of  the  patent." 

The  available  public  lands  of  various  descriptions  in  the  United  States, 
exclusive  of  Alaska,  which  Btill  remain  unsold,  amount  to  more  than  640  million 
aero-;.  Dr.  Sato,  however,  thinks  that  the  wise,  economic,  and  judicious 
admmisiration  of  these  still  unsold  lands  will  be  impossible  "  without  first 
rrforming  the  existing  land  laws,  which  are  much  abused  \rj  unsempulous  land- 
grabberi.**  From  1650  to  1872  no  fewer  than  16S  million  acres  were  granted  to 
railway  corporations.  *'0f  these,"  says  Dr.  Sato, '*  more  than  one-third  had 
already  been  patented,  but  the  rest  on^ht  to  be  recovered  by  the  Government  on 
account  of  non-fulfilment  of  various  conditions  stipulated  in  the  grants,  as  well 
as  for  the  interest  of  honest  settlers.  Iliis  last  words  are  .significant  They  are 
directed  against  "  land-grabbers  and  cattle  kings,"  and  indicate  his  view  of  what 
should  be  the  Aiture  policy  of  the  public  land  administrstlon.  **  These  words 
are  Reform  and  Recovery—reform  of  legal  abuses,  and  reooTeiy  of  the  public 
lands  from  railroad  corporations.** 

In  the  New  Hehridei:  Eeminiscenees  of  Miaticnary  Life  and  Worky  from  1850 
tili  1877.  By  ReT.  Jobk  Inoub,  D.D.  Edinburgh :  T.  Nelson  and 
Sons,  1687. 

The  learned  and  accomplished  author  of  A  Grammar  and  JHcHonary  t^tke 
Aneityum^  Language  has,  in  this  volume,  produced  a  work  not  only  of 
popular  and  missionary  intercjt,  but  of  much  scientific  value.  Marked  by 
literary  yrace,  and  most  readable,  it  presents,  in  almost  all  other  respects,  a 
contrast  to  the  Cannibals  and  Convicts  of  Mr.  Julian  Thomas,  noticed  in  our 
hist  issue.  Br.  Inglis  has  evidently  all  the  modesty  of  true  knowledge  and  self- 
aaerlficing  worth.  We  have  nowhere  such  accurate  and  experienced  accounts  of 
the  geography,  meteorology,  and  ethnology  of  the  New  Hebrides  group,  as  in 
the  first  four  chapters^  iUustrated  by  a  map  which  shows  also  the  lioyaltj 
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Islands  and  New  Caledonia  with  its  fine  harbours.  How,  along  with  thr  Canadian 
foiin.h  r  of  the  mission,  Dr.  Geddie,  the  autlior,  encouraged  by  Su  (niorge  Grey 
uid  Bishop  Selwyn,  civilised  the  three  thousand  five  hundred  caiinibal»  of 
Aocityum,  and  that  In  the  higher  and  most  permaneDt  sense,  may  be  aeen 
from  the  fact  that  the  former  found  them  all  heathen,  and  the  latter  left  them 
tU  Christian,  The  population  have  this  month  sent  4090  lbs.  of  the  finest 
arrowroot  for  sale  in  Scotland,  as  their  contribution — worth  £200  net — to  the 
Chnrch  which  ha^  8eiit  out  thf^ir  missionary,  now  Mr.  Lawrie.  The  chapters  on 
ti)«  language,  and  the  translation  of  the  Bible,  on  eclipses,  earthqiiakci>,  and  tlie 
tidal  wave,  on  the  labour  traffic,  and  tiie  French  pretensions  and  evil  doings,  are 
ef  eqoai  inteieBt.  We  tnut  Dr.  Inglie  wiU  publish  the  rest  of  his  rich  ethno^ 
psphlcal  materials  in  another  Tdume. 

New  8outh  Wale§  ami  Victoria  in  1885.    By  DouOLAS  M.  OaHK 

London  :  Sampson  Low  and  (Jo. 

If  we  arc  not  familiar  with  our  Au«trn1ian  Coloriie.s,  and  the  route  thither,  it 
is  certainly  not  for  want  of  book.".  Mr.  Douglas  Gane  jiive.s  a  plea-^ing  account 
of  his  observations  during  a  voyage  to  Australia,  and  a  tour  through  Victoria 
ud  New  South  Wales.  The  book  is  one  which  may  appeal  to  those  contem- 
pkting  a  health  tour  to  Anstndia  A  special  chapter  contains  infonnation  on 
die  dimate,  as  aSecting  consamptive  invalids,  and  gives  particulars  that  ought 
la  be  naefnl  to  an  intending  tourist. 


N£W  MAPS. 
{BdM  dy  Ft^fwor  Jamu  CMhU,  LLD^  F,ItJ3,) 

Ah'iaCA. 

KOHOO.  Die  Ncbcnfliisse  des  mittleren — Lulongo,  Tschuapa,  Mobangi,  u.a. 
Kach  den  Aufnahmen  von  Premier-Lieutenant  Curt,  von  Franfois,  und  Beverend 
George  Grenfell,  1884-1885.    Massstab,  1  :  2,0v>o,iKX). 

Pdermann'if  Mitteilungen,  Jahriiaivj  188(1,  Tafd  16.  Gotha  :  Jusim  rtrf/ns. 

Ihi^  IS  ii  map  of  the  Congo  from  Kwa  Mouth  to  Stanley  Falls,  and  is  by  far 
the  deanst  and  most  detailed  surrey  of  the  river  and  its  tributaries  that  we  have 
Tstseea. 

iWAiOBUL  OMf-AfUKA,  Yoriiiu6ge  Skiue  Ton  Dr.  G.  A.  Fischer's  3ter 
ReiK,  3  August  1885  bis  14  Juni  1866.  Massstab^  1 :4/)00»000. 
Petermann's  Mitteilungm,  Jakrgang  1 886»  Tafel  19.  Gotha :  Justut  Perthes* 
Dr.  Fischer^s  route  is  here  shown  on  a  cutting  from  Justus  Perthes'  large 

map  of  Africa,  The  only  important  alteration.'?  that  appear  to  have  been  made 
on  it  deal  with  the  hydrography  of  the  country  immediately  south  of  the 

Victoria  Nyanza. 

OST-AFRIKA,  OriL'inalkarte  von  Joachim  Graf  Pfeil's  iieisen  in   .  Oct. 

1885  bis  Feb.  1866.    i^Iai<.>istab,  1  : 1,750,000. 
PtUrfMLWiCe  JfiUeilungm,  Jahrgang  1886,  Tc^fel  1 8.  Oo(Ka :  Justtu  Perthet^ 
This  map  includes  the  countries  reoentlj  aane^  by  Germany  occupjdng  the 

iMusns  of  the  RuQji  and  Wami  rivers,  lying  inland  from  Zsnsibar. 
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SAHARA,  Carte  geologique  du^  ,  tin  Maroo  h  la  Tripolitaine  et  de  TAtias 

.  au  Ahaggar.   Echelle,  1 : 5,000,000.    Par  Af.  (i.  Rolland. 

Bulletin  de  la  SocUU  de  Geographie  de  Paris^  2'  Trimestre^  1886. 

OCEANIA. 

TARAWERA  DISTRICT.  NEW  ZEALAITO,  Phin  oi  the  Voicauic  Eruption  lUth 
Juue  1886,  with  resultiug  changes  in  the  topography. 

Proceedings  of  the  Royal  Geographical  Society ,  December  1886. 

GENERAL. 

BERGHAUS'  PHY8IKALI8CHEE  ATLAS.  Slebentc  LiefcruDg.  Inh.ilt :  Nr.  31, 
IsothiTHKn  von  Nord-Anierika  (Dr.  J.  Hann)  :  Nr.  48,  Floreukarto  von  AaieD 
j(Dr.  O.  JDrude)  j  Nr.  56,  Verbreitung  der  R«ptilien  (Dr.  W.  Marshall). 

Ootha:  Justus  Perthes,  1886.  Price,  JT.  3. 

THE  QUEEN'S  JUBILEE  ATLAS  OF  THE  BRITISH  EMPIRE,  with  Descriptive  and 
Historical  Notes,  and  Statistical  Tables.    By  J.  Francon  Williams,  F.R.G.S. 

London  and  LiverpoU:  George  Philip  <k  !S(m^  Price  It. 

The  Queen'a  Jubilee  Aflas  is  one  of  thoee  patohed-tip  paUicatioiis  comiog 
ander  the  class  of  cheap  reprints,  and  contains  no  feature  worthy  of  special 
commendation  except  its  cheapness.  We  should  thus  have  passed  it  over 
without  further  notice  had  wc  not  observed  on  its  titlf-pn'jf^  n  name  which  is 
inileed  new  to  cnrtof»rapliers — **  J.  Franeon  AVillianis."  N(»w,  had  not  all  the 
mai^s  in  this  atlas  U;cn  already  iaiuiiiar  to  us,  as  selections  from  Me^^srs. 
Philip's  Tarious  atlases,  and  as  the  work  of  the  late  Professor  Hi^ghes  and  Mr. 
Bartholomew,  we  should  naturally  have  inferred  that  they  were  the  work  of 
Mr.  Williams. 

Tliat  the  public  will  Ix*  misled  in  this  manner  there  can  be  little  doubt,  so  we 
feel  it  necessary  to  bring  a  case  of  such  a  nature  before  their  notice.  It  is  a 
great  injustice  to  the  real  authors  of  the  maps,  and  very  prejudicial  to  the  interests 
of  cartography,  that  any  man  should  be  allowed  to  gain  a  reputation  by  merely 
prefacing  his  name  to  other  people's  work. 

THE  "  WORLD SERIES  of  Olass  Tjcsson  Majvs  and  Diagrams. 

London  and  Edinhunjh:  Jiutldiman  Johnston  <6  Co,  Price^  each  Mapt  la., 
or  cn  doth,  with  rollers  and  varnish,  %s. 

The  publication  of  the  '*  World  Series  '*  of  sehool  maps  is  a  decided  advance 
in  ^e  divectioD  of  supplying  really  satisfactory  apparatus  for  the  teadiing  of 
Geography.  The  scrie.s  at  present  consist.s  of  about  ninety  maps,  and  has  several 
new  features  worthy  f^f  notice.  It  is  bailed  on  the  plan  of  illustrating  each 
division  of  the  geograjiiiy  of  a  country  by  a  separate  map,  and  these  majis  are 
80  prepared  that  they  fully  and  clearly  represent  only  the  special  subjects  to 
which  th^  are  devoted.  Thus,  in  this  manner,  we  require  some  six  or  seveu 
maps  for  the  geography  of  each  country,  commencing  with  a  delineatioD  of 
the  elementary  physical  features,  such  as  coast-line,  rivers,  mountains,  eta, 
and  gradually  progressing  towards  the  illustration  of  temperature,  rainfall, 
political  divisions,  manufactures,  etc.,  all  of  which  subjects  liave  special  maps. 
By  this  system  the  pupil  is  advanced  in  geography  step  by  step,  on  the  whole- 
some principle  of  thoroughly  mastering  one  sulgect  at  a  time.  The  whole 
series  is  produced  in  bright  colour-printing^  in  ▼eiy  good  style,  the  only  objection 
being  that»  for  large  cUsses,  th^  are  too  small  and  minute. 
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ON  THE  TOTAL  ANNUAL  RAINFALL  ON  THE  LAND  OF 
THE  GLOBE,  AND  THE  RELATION  OF  RAINFALL  TO 
THE  ANNUAL  DISCHARGE  OF  RIVERS. 

By  John  Murray. 

Uktnd  of  Paper  nad  b^on  the  Boyal  Sodtiy  0/  Sdmbwgk,  17lh  JoMmry  1887.) 

Ir  is  well  known  ul|at  the  eaitli  is  siirronTided  by  three  atmospheres, 
ono  of  oxygeu,  one  of  nitrogen,  and  one  of  water  vapour.  In  the  case  of 
Iheoi^gen  and  nitrogen,  a  complete  mixture  takes  place  throughout  the 
whole  atmof^erlc  envelope  eeeording  to  the  known  laws  of  gaseous 
difionon.  A  eimOar  complete  mixture  is  never  attained  in  the  caee  o£ 
tqoeoiis  vapour;  thie  arieee  from  the  faet  that  the  eqnilibrium  of  the 
witer-vapoor  atmosphere  is  continually  being  disturbed  by  the  cesseless 
processes  ol  condensation  and  evaporation,  the  amount  of  which  varies 
wilh  every  change  of  temperature  and  pressure.  Vapour  is  ever  passing 
into  the  air  at  all  temperatures  and  pressures  from  the  snt&oe  of  the  sea 
sad  land,  and  is  as  continuously  being  wi^drawn  again  from  the  air  in 
the  form  of  rain,  snow,  hail,  and  dew-drops.  There  is,  in  reality,  a  con- 
tomous  aqueous  aerial  circulation,  constant  currents  of  water  passing,  as 
it  were,  from  ocean  to  continent,  and  from  one  portion  of  the  surface  of 
the  land  and  sea  to  another. 

This  cireuktion  plays  such  an  important  part  in  many  terrestrial  and 
oceanic  phenomena  that  it  is  evidently  a  matter  of  considerable  import- 
ance to  be  able  to  estimate,  even  approximately,  its  absolute  amount  as  a 
whole,  and  its  relative  amount  on  dillerent  regions  of  the  earth's  surface, 
M  well  as  to  estimate  what  portion  of  the  ram  that  falls  on  the  land  finds 
its  way  back  again  to  the  ocean  by  means  of  rivers.  It  is  admitted  that 
our  knowledge  oi  the  rainfall  on  the  surface  of  the  land  is  very  iucom- 
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plcte,  and  our  knowledge  of  the  amount  ol  water  dneharged  by  tbe 
principal  riven  of  the  globe  cannot  be  said  to  be  in  a  mora  aataafactory 
state  than  our  knowledge  of  the  rainfall.  Still,  mih  the  data  at  preient 
available,  the  estimates  above  rafemd  to  have  been  made,  and  the  results 
are  presented  in  this  communication,  so  far  as  the  investigation  has  up  to 
this  time  proceeded. 

Professor  Loomis  of  Yale  College  has  for  many  years  collected  data 
concerning  the  annual  rainfall  in  the  different  regions  of  the  world,  and 
has  portrayed  these  on  a  map  of  the  world  by  means  of  linos  passing 
through  places  of  equal  rainfall.  Taking  the  data  furnished  by  Professor 
Loomis'  map  as  a  foundation,  I  have  transferred  these  to  maps  of  the 
world  on  an  equal  surface  projection.^  The  maps  whi<di  accompany  this 
paper  are  reduced  by  Mr.  Bartholomew  from  those  used  in  the  investi- 
gation. The  maps  wore  revised  for  me  by  Mr.  Alexander  Buclian,  who  has 
addod  the  most  recent  information  available,  and  has  advised  me  as  to 
the  mean  annual  rainfall  which  should  bo  adopted  in  estimating  the  rain- 
fall in  each  urea. 

The  plauimeter  was  used  in  defining  the  extent  of  the  areas  where  the 
rainfall  was  under  10,  between  10  and  25,  25  and  50,  and  75,  and  over 
75  inches  annually,  and  from  these  data  the  total  annual  rainfall  on  the 
laud  }i:is  been  calculate. 

In  like  iiKiuner  there  has  been  estimated  the  total  amount  of  rain 
fallifi^  on  each  of  the  continents  and  principal  islands,  on  each  ten 
degrees  of  latitude  north  and  soutii,  on  eadh  of  the  drainage  areas  of  the 
oceans  and  inland  drainage  areas,  and  on  the  catchment  basins  of  many 
of  the  principal  rivera  The  results  are  set  forth  in  the  accompanying 
tables. 

From  an  inspection  of  these  tables  it  will  be  seen  that  the  total 
aniuud  rainfall  of  the  globe  is  estinu^  at  29,350  cubic  miles,  which  Is 
the  mean  of  several  measurements.  Of  this  amount  2,243  cubic  milee  of 
rain  fall  on  the  inland  drunage  areas  of  the  globe,  such  as  the  Caspian, 
Sahara,  and  similar  areas  in  all  the  continents.  These  inland  drainage 
areas  occupy  11,486,350  square  miles,  and  as  no  water  is  discharged  from 
them  into  the  ocean  it  follows  that  all  the  water  which  falls  as  rain  must 
be  again  returned  to  the  atmosphere  by  evaporation.  Should  the  water 
accumulate  in  these  areas  into  lakes,  and  these  lakes  show  a  slight  annual 
increase  in  size,  then  the  rainfall  must  he  regai-dcd  as  greater  than  the 
evaporation  ;  l)nt  Mdien,  as  in  the  case  of  the  Great  Salt  Lake  of  North 
America,  tlic  size  of  the  lake  slowly  diminishes,  then  the  evaporation  over 
the  basin  must  be  greater  than  the  rainfall. 

The  rainless  regions  of  the  earth  correspond  in  locality  very  closely 
with  these  inland  drainage  areas,  the  rainless  regions  being  dehned  as 
those  in  which  the  annual  rainfall  is  less  than  10  inches.  The  area 
of  such  regions  is  12,200,000  square  miles.  Again,  the  inland  drainage 
areas,  the  rainless  regions,  and  the  great  desert  regions,  largely  coincide, 

1  S«e  ScoUish  Ueoyra^hical  Magauinc  for  Sept«iubtir  18&G,  p.  649. 
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or  overlap  each  other,  and  are  situated  in  Lwu  belts  around  the  world,  one 
in  the  northern  hemisphere,  approximately  between  the  latitudes  of  30° 
and  40°,  and  one  in  the  southern  hemisphere,  approximately  between 
tlie  latitudes  of  20*  and  30*,  the  configuration  of  the  land  detenntning 
to  a  laige  extent  their  position.  In  the  northern  belt  there  are  the  Desert 
of  Gobi,  the  Aral  and  Caspian  basins,  the  Dead  Sea  area,  the  deserts  of 
Arabia,  the  Sahara  in  North  Africa,  and  the  Great  Salt  Lake  and  Alkali 
deserts  of  the  Bocky  Mountains.  In  the  southern  belt  there  are  the 
arid  region  of  the  interior  of  Australia,  the  Kalahari  desert  of  Africa, 
and  the  Atacama  desert  of  South  America. 

The  area  of  the  inland  drainage  areas  is  a  little  over  one-fifth  of  the 
total  land  of  the  glob&  Were  evaporation  to  take  place  over  the  whole 
land  at  the  same  rate  as  from  these  inland  areas,  it  would  be  equal  to 
about  one-third  of  the  total  rainfall ;  but  it  is  evident  that  the  erapo- 
ration  from  inland  areas  is  much  lees  than  it  would  be  were  more  water 
present  in  them.  The  Mediterranean  and  Ked  Sea,  for  instance,  are 
situated  in  one  of  the  driest  of  these  regions,  and  the  evaporation  from 
their  surface  must  he  enormous.  The  discharge  of  rivers  into  the 
Mediterranean  and  Black  Seas  is  estimated  at  226  cubic  miles,  and  the 
area  of  their  combined  surfaces  at  1,0.')3,000  square  miles.  Not  only 
is  all  the  226  cubic  miles  of  water  evaj)orated  from  the  surface  of  these 
seas,  but  a  very  large  quantity  in  addition,  for,  as  is  well  known,  the 
water  of  the  Mediterranean  is  saltcr  than  that  of  the  Atlantic  with 
which  it  conmnmicates.  Fresher  Atlantic  water  continually  flows  in 
through  the  Straits  of  Gibraltar,  \\  liile  Salter  dense  water  flows  out  as 
an  under-current  from  the  jModiterranuaa  to  the  Atlantic.  Salter  water 
aUo  tlows  as  an  under-current  into  the  Black  Sea,  while  fresher  water 
flows  from  the  Black  Sea  into  the  Mediterranean  at  the  surface. 

The  primary  cause  of  the  rainless,  desert,  and  inland  drainage  areas 
is  to  be  traced  to  the  fact  that  they  are  situated  in  those  regions  of  the 
esrth'i  surface  where  the  winds  blow  from  colder  to  wanner  latitudes, 
sad  from  off  land  and  not  from  off  the  ocean.  An  examination  of  the 
seoompanying  maps  in  connection  with  one  showing  preyailing  winds 
will  make  this  at  onee  apparent 

As  none  of  the  rain  falling  on  inland  drainage  areas  ever  reaches  the 
sea  by  means  of  rivers,  these  areas  may  be  deducted  from  the  total  land 
of  the  globe,  which  leaves  44,211,050  square  miles  of  land  which  drain 
into  the  ocean.  Of  this  44,211,050  square  miles,  26,100,000,  or  con- 
siderably over  one-half  of  it,  drain  into  the  Atlantic  Ocean  and  the 
basins  which  open  into  it,  as  the  Mediterranean,  Baltic,  and  Arctic  Ocean; 
and  of  the  27,110  cubic  miles  of  rain  which  fall  on  the  land  draining 
into  the  oceans,  15,788  cubic  miles,  or  more  than  one-half  of  the  total 
rainfall  of  the  globe,  falls  on  the  Atlantic  drainage  area.  The  amount 
of  rain  falling  annually  on  the  Pacific  and  Indian  Ocean  drainage  areas 
is  respectively  r>,007  cubic  miles,  and  4,379  cuhic  miles,  or  in  each  case 
less  than  one-thiid  of  the  rain  falling  on  the  Atlantic  Ocean  drainage  area. 
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The  nin  or  snow  falling  on  the  Antarctic  continent  is  estSmated  at 
1,688  cubic  miles.  It  will  thus  be  seen  that  the  Atlantic  is  as  remarkable 
for  the  amount  of  nin  falling  on  the  land  draining  into  it,  as  for  the 
extent  of  that  land  itself,  when  compared  with  the  land  draining  into  the 
other  oceans.  This  fact^  as  will  be  pointed  out  in  another  paper,  has  a 
very  important  influence  on  the  nature  of  the  deposits  now  forming  in 
the  Atlantic,  as  compared  with  those  of  the  Pacific. 

In  the  table  showing  the  rainfall  according  to  latitude,  it  will  be 
noticed  that  the  greatest  amount  of  rain  falls  on  the  land  within  the 
tropical  regions,  and  that  the  amoimt  per  square  mile  diminishes  on  the 
whole,  but  somev,'}iat  irregularly,  towards  the  poles.  It  will  be  noted  that 
there  is  a  slight  diminution  between  20°  and  30'  South,  and  30"  and 
40°  North,  which  is  evidently  due  to  the  great  extent  <>f  the  rainless 
regions  in  those  latitudes.  South  of  these  latitudes  in  the  southern 
hemisphere,  there  is  a  very  considerable  increase  of  the  amount  of  ruin 
per  square  mile,  which  is  to  be  accounted  for  by  the  relatively  small 
proportion  of  land  to  sea  as  compared  with  the  northern  hemisphere, 
where  there  is  a  dcciase  per  square  mile  as  the  North  Pole  is  approached. 
The  total  amount  of  rain  falling  on  the  land  also  diminishes  towards 
the  poles,  with  the  exception  of  that  falling  on  the  Antarctic  continent. 
The  rainfall  on  the  land  suirounding  the  South  Pole  has  been  estimated 
as  being  on  the  average  30  inches  per  annum.  It  is  unlikely  that  this  is 
too  high,  when  we  remember  that  the  winds  blow  into  it  cydonically 
from  the  surrounding  Southern  Ocean,  carrying  with  them  the  moisture 
evapmted  from  lower  latitudes,  and  that  on  the  borders  of  this  land 
there  is  at  some  sessons  almost  constant  precipitation. 

The  area  of  the  land  between  30'  North  and  30*  South  is  25,628,550 
square  miles,  and  the  rain  falling  on  this  land  is  estimated  at  18,891 
cubic  miles,  or  nearly  two-thirds  of  the  total  rainfall  on  the  land  of  the 
globe.  The  land  between  30°  North  and  the  North  Pole  is  estimated  at 
24,114,800  square  miles,  and  the  rainfall  on  it  at  7,580  cubic  miles.  The 
land  between  30^*  South  and  the  South  Pole  is  estimated  at  5,521,300 
square  miles,  and  the  rainfall  on  it  at  2,639.  It  will  thus  be  noticed  that 
of  the  rain  which  falls  outside  of  the  30°  North  and  South,  a  larger 
quantity  falls  in  the  southern  in  proj)ortion  to  the  quantity  of  land  than 
in  the  northern  hemisphere,  which  was  to  have  been  expected  from  the 
greater  extent  of  water  surfaces  in  this  j)art  of  the  globe. 

A  study  and  comparison  of  the  appended  tables  reveal  many  other 
interesting  facta  of  a  similar  kind,  and  many  relations  might  be  pointed 
out  between  the  nature  of  the  regions,  their  animal  and  vegetable  pro- 
ductions and  populations,  in  which  there  is  a  small  or  a  largo  annual 
rainfall,  did  such  considerations  come  within  the  scope  of  the  present 
paper. 

Turning  now  to  the  consideration  of  what  becomes  of  the  water 
which  falls  upon  the  land  in  the  form  of  rain,  snow,  hail,  and  dew,  it  is 
at  once  evident  that  by  hx  the  larger  portion  of  it^  after  remaining  for  a 
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Icmger  or  shorter  period  on  the  land,  is  evaporated  and  carried  away 
again  by  the  atmosphere.  That  portion  of  the  rainfall  whieh  U  used  up 
by  plants  and  animals  may  be  regarded  as  a  constant  quantity,  for  the 
amount  locked  up  in  the  bodies  of  one  set  of  otgaaisms  in  the  course  of  a 
yesr  may  be  regarded  aa  equivalent  to  what  is  returned  by  the  death  and 
decay  of  another  set  during  the  same  period.  A  very  large  quantity  of 
water  has  doubtless  been  stored  up  in  the  deeper  parts  of  the  earth's 
crust,  and  much  of  it  permanently  fixed  through  the  hydration  of 
minerals  ;  although  the  total  amoimt  of  rainfall  which  has  disappeared 
in  this  way  must  be  very  large,  and  be  constantly  increasing,  still  its 
annual  amount  must  be  relatively  very  small,  and  may  be  neglected  in 
the  present  discussion.  The  water  which  finds  its  way  to  the  ocean  by 
underground  channels  is  also  probably  small  in  annual  amount^  and  lor 
our  present  purposes  may  be  left  out  of  account. 

The  difference  between  the  total  rainfall  on  the  land  and  the  total 
amount  of  water  discharged  by  rivers  into  the  ocean  may  then  be  re- 
garded as  that  portion  of  the  lainia,!!  which  is  cva};urated  from  the  land 
m  the  course  of  the  year ;  and  the  total  amount  of  water  discharged  by 
rivers  annually  is  a  measure  of  the  excess  of  evaporation  over  precipita- 
tion on  the  oceans  and  seas,  as  well  as  a  measure  of  the  excess  of  precipi- 
tition  over  evaporation  from  land  Burfacea. 

In  only  a  relatively  few  cases  have  the  discharges  of  rivers  heen 
sstimated  with  great  care :  in  the  majority  of  cases  there  is  oonriderahle 
Mergence  in  the  statements  by  different  authorities  as  to  the  annual 
dischaige  of  the  same  riven.  In  the  accompanying  table  (VI.)  there  are 
given  ^e  areas  of  the  catchment  basins^  a  mean  of  the  annual  dischargea, 
and  the  mean  ratio  of  the  discharges  to  the  annual  rainfall  on  the  hasina 
of  thirty-three  rivers,  concerning  which  we  appear  to  h&ve  the  most  trust- 
worthy  information. 

The  proportion  of  the  rainfall  on  the  catchment  basin  of  a  river  to 
the  amount  of  water  discharged  at  its  mouth  varies  according  to  the 
geographical  position  of  the  river.  In  the  case  of  European  rivers,  between 
one-third  and  one-fourth  of  the  rainfall  reaches  the  sea.  One-third  of 
the  rain  which  falls  on  the  British  Isles  is  believed  to  reach  the  sea  by 
rivers.  The  ^Mississippi  has  been  estimated  with  great  care,  and  it  is 
found  that  one-fourth  of  the  rainfall  is  discharged  into  the  Caribbean 
Sea.  The  St.  Francis  and  Yazoo,  tributaries  of  the  Mi«siKpippi,  which 
llow  through  a  wooded  countiy,  deliver  nearly  all  the  rainfall  at  their 
mouths.  It  would  appear  that  fully  one-half  of  the  rain  which  falls  on 
the  ba.siii  of  the  Yukon  in  Alaska  finds  its  way  to  the  sea.  Within 
the  tropics  a  very  much  larger  proportion  of  the  rainfall  would  appear 
to  be  evaporated.  The  Nile,  the  lower  part  of  which  flows  through  an 
exceptionally  dry  and  sandy  region,  delivers  only  about  of  the  rainfall 
ou  itis  catchmtjiit  basin  into  the  Meditciiaiu  an  ;  lut  the  usual  discharge 
of  tropical  or  sub  tropical  rivers  appears  on  an  average  to  be  about 
one-fifth  of  the  rainfall  on  the  river's  basin. 
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Tlie  thirty-three  rivers  given  in  Table  VI.  drain  1 3,272,000  square  miles 
of  land,  and  discharge  into  the  ocean  2,182  cubic  miles  of  water.  If  water 
were  disrhrtrged  from  the  whole  land  of  the  globe  at  the  same  rate, 
the  amount  per  annum  would  be  9,159  cubic  miles.  This  is,  however, 
much  too  high  a  number  for  the  total  discharge ;  to  make  a  fair  compari* 
son  it  is  necessary  to  deduct  from  the  land  of  the  globe  all  the  inland 
drainage  area^i,  for  we  have  seen  that  no  wat^r  drains  from  them  into  the 
sea.  When  the  inland  drainage  areas  (ll,48G,3r)0  square  miles)  are 
deducted  from  tlie  LoUl  land  of  the  globe  (r)r),697,4(>0  square  miles)  there 
remain,  as  we  have  seen,  44,211,050  square  miles.  If  the  discharge  of 
water  from  this  land  were  at  the  same  rate  as  from  that  drained  hy  the 
thirty-ihree  xivers,  the  total  diaeharge  into  the  ocean  would  be  7,270  eubic 
miles  peranntim.  Even  this  number  is  too  high,  for  the  thirty-three 
rivers  represent  chiefly  regions  where  the  rsinfall  is  very  eonsideniblfi, 
and  poorly  represent  regions  of  the  earth's  surface  (outside  the  inland 
drainage  areas)  where  the  rainfall  is  under  10  inches  annually,  nearly 
all  of  which  may  be  r^arded  as  evaporated.  Making  dedncUons  sag- 
gested  by  these  considerations,  there  remain  39,697,400  square  miles  as 
the  area  of  the  earth's  surface  from  which  water  drains  into  the  sea ;  and 
the  total  discharge  from  this  land  is  calculated,  in  the  same  way  as 
above,  to  be  6,528  cubic  miles  annually,  or  to  the  total  rainfall  on  the 
land  of  the  globe  as  1  to  4*496. 

There  is,  however,  an  advantage  in  considering  the  rainfall  in  con- 
nection %vith  the  discharge  in  dill'erent  regions.  With  this  view  if  we  take 
the  discharge  of  fourteen*  rivers  (in  Table  VI.)  whose  basins  are  for 
the  most  part  situated  between  the  latitudes  of  30°  N.  and  30  S., 
we  find  that  they  drain  9,117,000  square  miles,  ;ind  discharge  into  the 
ocean  1,694  cubic  miles.  At  this  r  ite  the  >vliolc  of  the  land  between  30" 
N.  and  $0"  S.  (25,628,550  S4u;ii  <  miius)  would  disciiarge  4,763  cubic  miles, 
but  deducting  the  inland  drainage  areas  situated  in  these  regions  the  total 
discharge  into  the  sea  would  be  3,740  cubic  mileb,  ^^  llich  is  to  the  rainfall 
between  30'  N.  and  30'  S.  (18,891  cubic  miles)  as  1  to  5*051. 

If  now  we  take  the  nineteen  rivers  (m  Table  VI.)  wliose  basins  lie 
mostly  ur  wholly  outside  of  30°  N.  and  30"  S.,  we  find  that  they  drain 
4,155,000  square  miles,  an  I  tlischargc  into  the  sea  iiSS  cubic  miles.  At 
the  same  rate  all  the  land  north  and  south  of  the  30th  parallels 
(2'J,G  i3,100  square  miles)  would  give  3,197  cubic  miles.  Deducting  the 
inland  drainage  areas  in  these  regions,  the  discharge  would  then  be 
2,779  cubic  miles,  or  to  the  rainfall  in  the  same  regions  (10,219)  as  1  to 
3*677.  The  total  dischaige  is  by  this  calculation  6,520  cubic  miles ;  by 
the  previous  calculation  it  was  6,528.  The  mean  of  these  two  numbers, 
or  6,524  cubic  miles,  may  be  taken  as  approximately  the  amount  of  water 
wbich  is  discharged  from  the  land  by  riveis  in  the  course  of  a  year. 


'  Congo.  Nile,  Onnge,  Taag^tae-kiang,  Inwadi,  Ganges,  IndoB,  QoAmry,  Eistna, 
AnuMnu,  La  Pktii.  Orinoco,  San  Franebco,  and  Itagdaleoa. 
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And  of  this  amount  3,947  cubic  miles  arc  ])onre(l  into  the  Atlantic  and 
its  partially  enclosed  seas.  This  total  discharge  is  to  the  total  rainfall  on 
the  land  of  the  globe  as  1  to  4  199. 

In  a  subsequent  paper  tlie  amount  of  matter  in  solution  and  suspension 
carried  from  the  land  to  the  sea  by  rivers  in  tlic  course  of  one  year  will  be 
discussed  m  some  detail.  At  present  it  may  be  stated  that  the  analyses 
of  nineteen  rivers  have  been  taken  as  representmg  on  an  average  the 
compofiiUon  of  river  water.  It  will  be  seen  by  reference  to  Table  VJi, 
that  aoeozding  to  these  analyses  each  cubic  inile  of  riyer  water  which 
fcaehes  the  aea  carries  with  it  762,587  tons  of  dissolved  matter. 

The  amount  of  water  draining  from  the  land  in  the  course  of  »  year  is^ 
as  we  have  seen,  6,524  cubic  miles.  At  the  above  rate  this  would  give 
for  matter  in  solution  carried  by  the  rivers  from  the  land  In  one  year 
4^974,967,688  tonsL 

For  the  purposes  of  comparison,  Table  YIIL  is  given  to  show  the 
natter  in  solution  in  a  cubic  mile  of  sea  water. 

I  have  to  acknowledge  the  assistance  of  Mr.  James  Chumley  and  Mr. 
John  Gnnn  in  making  the  calculations  in  this  paper. 

Table  T. — Showing  the  Rainfall  on  the  land  of  tlie  Globe,  arranged 
in  continents  and  islands,  with  the  estimated  total  amount  in 
cubic  feet  and  miles.  ^ 


Inches. 
Uader  10, 

10-25, 
25-50. 
50-75, 

Over  75  i 

U   "  110J» 


AFKK  A. 

Sq.  Eng.  Miles. 
3,221,000 

2,450,600 
2,740,900 
2,562,850 
201,300 


Inches. 

10  25,  . 
25-50, 
60.76,  . 


11,386,700 

MADAGASCAR. 

Sq.  i^ng.  Miles. 
77,400 
85,200 
77.400 


Inches. 
Under  10, 
10-25, 
86-60, 

60-75  5 


[mean,  60], 
L  63], 


240,000 

EUROPE. 

Sq.  Eng.  Miles. 
no,350 
2,647,360 
067,860 

no,  3.-0 

81,300 


Cubic  Feet. 
37.414,583,300,000 

102,476,730,000,000 
241,967,530,000,000 
375.090,082,500,000 
40,707. <I«)6,600,000 
ri:j,4L^J, 370,8.30,000 

867,138,963,230,000 


Cobie  Feet. 

3,237.705,000,000 

7,iJis,s3s,.m),ooo 

11,332,177,500,000 
22,088,780,800,000 


Cubic  Feet. 
1,01.-  IS  1, 260,000 
106,524.000,000,000 
86,441,268,300,000 
7,015,080,000,000 
11,898,706,000,000 


3,786,200  212,404,624,660,000 


1  In  these  Ublea,  the  mean  taken  in  the  calculations  where  the  raiufuU  waa  under  10 
fidm  WM5meheB,  10 to 26 was  18  inehss, 25 to 60  wm 88  ln«lM«»  60 to  76  was 68 inehis. 
WlMBOlhar  iDMiis  w«ratak«B,  fbese  an  ttated  Inthe  taUe  within  biaekatiL 
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Inobet. 

Under  10, 

10-25, 

20.50, 


Ov«r  75 


meAn,  85], 
90> 
M  100 
120 
«  "01 


A9IA. 

8q.  Eog* 

5,802,250 
6,651,000 
2,357,650 
890,40U 
46,450 
92,900 
7.750 
58,100 
232,300 


68,442, '^:^O.OO0, 000 
278,124,900,000,000 
208,13R,fi00,000,000 
130,319,902,500,000 
9,152, 530,S.?0,OO0 
19,426,500,000,000 
1,798,591,600,000 
1  G,l  85,750,000  noO 
91,525,308,300,000 


16,S28»800       823^1 17,97a,280p000 


Inches. 
Over  75  [mean,  110\ 


Inches. 
Ov«r  75  [me«n,  130], 


Inches. 
Over  76  [meaa,  120]» 


Inches. 
Over  lo  [mean,  100], 

Inehei. 
60-75  (meant 

Inches. 
Over  75  [mean,  90J,  . 

Indiee, 
Over  75  [mean,  85)»  • 


Inches. 
50-75,  . 

Over  75  [mean,  80]t 


Iitdiea* 
10-25  [mean,  25],  . 


JAVA* 

Sq.  Eng.  Miles. 
54^200 

SUMATR.V. 

8q.  £ug.  Miles. 
185,800 

CELEBES. 

Sq.  Eng.  Miles. 
77.400 

BORNEO. 

Sq.  Eng.  Miles. 
290,350 

HFLORBS,  Bra 

8q;EDg.  Milea. 
30,050 

PHILIPPINES. 

Sq.  Eng.  Miles. 
123,900  ' 

FORMOSA. 
Sq.  Eng.  Milea. 
15^600 

JAPAN. 
Sq.  Eng.  Milea. 

96,800 
46,460 

143,250 

SAGHALIEN. 
Sq.  Eng.  Milea. 
38.700 


Cubic  Feet. 
13,850^466,600.000 


Cubic  Feet. 
56,119,808,300,000 


Cu1)ic  Feet. 
21,585,100,000,000 


Cubic  Feet 
67.453,166,000,000 


CalneFaefc. 
3,885,217,900,000 


Cubic  Feet. 
25,901,445,000,000 


Cubic  Feet. 
3,057,811,250,000 


Cubic  Feet 
14,165,261,250,000 
8,634»000,000,000 


22,799,261,260,000 


Cnlne  FeeL 
2,267,664,166^000 
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AUSTRAUA  AND  TASMANIA. 


Incbea. 

So   K  n  L^.  M  ilea. 

Cubic  Feet. 

Under  10, 

•  « 

13.89i>  358  300  000 

10-25, 

•  m 

998,800 

41,767,850,000.000 

25-50, 

* 

561,350 

49,555,166,000,000 

50*75  [mean,  65J,  . 

247,800 

37,413,203,760,000 

A             ^  AAA 

3,004>200 

4             AAA  aBa  AvA  AAA 

142,632,078^060,000 

NEW  ZEALAND. 

Inches. 

Sq.  Eng.  Milca. 

Cubic  Feet. 

25-50  Tmean,  36],  . 

19,350 

i,fii8,8io,.';no,ooo 

60-75  [  „ 

60J.  . 

77,460 

10,792,650.000,000 

96,800 

12,411,869,600,000 

NEW  OUINBA. 

LiohM. 

Sq.  Eng.  Mikl. 

( '  ilno  Feet. 

Orw  75  [m« 

mn,  120], 

• 

340,700 

04,974,600,000,000 

NOBTH  AMERICA. 

Inches. 
Under  10, 
Ifr-SS, 
25^, 

mean,  53^ 
60], 
861 
901 


60.75  I 

Over  { 
76  \ 


n 


Sq.  Eng.  Miles. 
1,432,400 
2,942,260 

2,926,750 
34.850 
905,900 

92.000 
09,700 


Inchec 

10-25,  . 
25-60,  . 


8,404,750 

GREENLAND. 

Sq.  Eng.  Mil«f. 


735,550 

77,4.10 


50-76.  . 

Inches. 

•25-50,  . 
60-76,  . 


Inches. 
Under  10, 
( 10.25  [meM^  26], 
( 10.26,  . 

25-50,  . 
60-75, 

[iBMin,  100], 
OTtt75U    ..  120], 
130^ 


813,000 

WEST  1XD1E8. 

8q.  Eng.  Milet. 
85,150 

ICELAND. 
Sq.  Eng.  Mil«& 
25,150 
9,700 


34,660 

SOtTTH  AMERICA. 

Sq.  Eii;,'.  Miles. 
331,050 
483,900 
189,700 
623,300 
3,979,760 
186,800 
1,122,700 
136,600 


Cubic  Feet. 
16,638,516,600,000 
123,033,990,000,000 

258,370,043,300,000 
4,290,119,630,000 
126.273.400,000,000 
18,347,250,000,000 

14,509,875,000,000 

661,523,194,530,000 


Ctibio  Pe«t 

30,757,845,000,000 

6,835,281,600,000 

37,593,126,600,000 


Gabio  Fe«t. 
12,465,437,260,000 

Cubic  Feet. 
2,221,397, ''00, 000 
1,416,467,32^,000 

8,637,864,926.000 

Cubic  Feet. 
3,868,537,500,000 
28,105,416.600,000 
7,932,267,000,000 

55,033,360,0110  000 

682,478,050,000,000 
43,169,083,300,000 

312,986,300,000,000 
40,92S^660,830,000 


7,063,700  1,074,495,696^230,000 
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AHTAKCTIC  CONTINENT. 
Inches.  Sq.  Eng.  Miles.  Cubic  Feet. 

25-50  [mean,  30],  .         .         3,565,650  248,497,500,000,000 


SUMMABY. 


Oontinoit. 

Area  in 
SonaTa 
llilaL 

Rainfall 
in  Cubic  Feet. 

Cubic  Fet't 
Iter  Sq.  MUe. 

Total  Hain 
in  Cabio 
Milaa. 

Africa, 

ii,:?^.".7f»o 

857,l38,963,'2:in,'K)0 

75,280,170 

5,822-9 

Maclaga.scar, 

240,U0O 

22,088,780,600,000 

92,037,500 

150  1 

Eurupe,  , 

3,786,200 

212.494,824,550,000 

56,122,230 

1,443  5 

Ana, 

16,228,800 

823,117,07.1,230,000 

50,719,080 

5,691  8 

Java,         •  . 

54,200 

n,850, 466,600,000 

255,535,000 

94  1 

Sumatra,  . 

185,800 

56,119,808,300,000 

302,045,200 

381  2 

Celebefl, 

77,400 

21,585,100,000.000 

278,876,000 

146-6 

Borneo, 

290,350 

67,453,166,000,000 

232,316,200 

458-2 

lOi^  r'?]  Knn 

.iO  * 

Philippines, 

123,900 

25,901,445,000,000 

209,047,600 

175-9 

Formon,  . 

15,500 

3,06731 1>250,000 

197,277,400 

20*8 

Japan, 

143,250 

22,799,261,12.-0,000 

159.i.'-i.\r^<H> 

154-9 

Saghalien,  . 

38,700 

2,257,664,166,000 

58,335,500 

15-3 

Australia,  etc.,  . 

3,004,200 

142,632,078,050,000 

47,476,870 

968-9 

New  Zealand, 

96,800 

12,411,369,500,000 

128,212,800 

84-3 

New  Guinea, 

340,700 

94,974,600,000,000 

278,761,300 

645-2 

S.  America, 

7,053,700 

1,074,405,595,230,000 

152,.33 1,400 

7,299-6 

N.  America, 

8,404,750 

561,523,194,530,000 

66,810,2,30 

3,814  7 

W.  Indies, 

86,150 

I2,46r).4:^7.'2r.(  1.000 

146,:iss.700 

84-7 

Greenland, 

813,000 

37,593,126,600,000 

46,239,860 

255  4 

Iceland, 

34,850 

3,637,864,925,000 

104.387,400 

24-7 

Aataictic  Conb  . 

3,565,550 

248,497.600,000,000 

69,695,700 

1,688-2 

Total,  . 

55,999,450 

4,319,981,247,661,000 

29,347-4 

Table  II. — Showing  the  Amount  uf  Land  with  a  itaiiu.ill  uf  under  10 
inches,  frum  10  to  25  inches,  25  to  50,  DO  to  75,  and  over  75 
inches,  with  the  estimated  total  rainfall  annually  in  cubic  miles 


Inches. 

An- a  in 
iSquaro 
Miles. 

Rainfall 
in  Cubic  Feet. 

Cubic  Feet 
perSq.  Mile. 

Total  Rain 
in  Cubic 
Milei. 

Under  10 
10-25 
25-60 
50.76 

OTer  76 

12,214,250 
17,115,,350 
13,958,250 
9,138,350 
8,588,750 

141,876,006,950,000 
723,579,725,100,000 
1,165,886,389,600,000 
1,329,977,326,405,000 
959,853,204,440,000 

11,615,360 
4'2/277,540 
cS;},529,160 
145,541,300 
267,464,560 

963-8 
4,915-6 
7,920-3 
9,035-3 
6,520-7 
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Table  III. — Showing  Rainfall  on  land  of  the  Globe,  arranged  according  to 
Drainage  Areas  of  the  LTcrit  Oceans  and  Iidand  Drainage  Areas,  with 
estimated  total  amount  failing  on  each  area  annually  in  cubic  miles : — 


1 

Ana  in 

Square 
Miles. 

Rainfall 

\     f   *  t  Total  Rain 
Cubic  reet      .       ,  . 

ner  So  Mile.  ^"^"^ 
per  6q.  Mile.  |  ^.j^ 

Atlantic,  . 
NeditetnDeaii,ftc. 

Mac, 

Arctic,       .  , 
Pacitic,  , 

!  ADtarctio,  . 

14,296,950 
2,969,350 
011,700 
8,660,250 
7,579,250 
6,813,600 
3,565,550 

11,486.350 

1,747,914,843,010,000 
235,232,989,130,000 
25,938,008,  l(Ul,(»00 
3 14,9SLSL>1,. {00,000 
737,040,200,334,000 
644,677,278,906,000 
248,497,500,000,000 
329,988,431,000,000 

122,256,400    11,874  3 
79,220,700  1,598-0 
42,403,140  176-2 
36,371.000  2,139-8 
97,245,100  5,007-1 
94,600,500  \  4,378-9 
69,695,700  1,688-2 
28,729,760  i  2,241-8 

Table  IV. — (iiving  in  detail  the  KainfuU  on  the  various  Inland  Drainage 
Areas  of  the  World,  with  the  total  amount  on  each  in  cubic  miles : — 


Area  in 

Square 
Miles. 

Rainfall 
in  Cubio  Feet. 

Cubic  Feet 
per  Sq.  Mile. 

ToM  Rain 

in  Cubic 
Miles. 

Sahara,  . 

Abjntmta, 

8.  America,  . 
N.  America,  . 
lunlrAiu,  . 
•  AnifenJia, 

3.449,400 
61,950 

50.300 
507,150 
274,860 
5,598,000 
1,544,700 

107,303,672,766,000 
2,122,520,830,000 
5,566,944,191,000 
24,64-2,452,000,000 
12,815,735,766,000 
140,465,618,330,000 
37,051,899,600,000 

31,106,860 
34,261,500 
110,673,900 
48,589,180 
46,629,080 
25,125,040 
23,986,540 

728-9 
144 
37-8 

167-4 
87-1 

955-5 

251-7 

Table  V.— iiihowing  Amount  of  Land,  annual  Kainfali  in  cubic  f eot  and 
cubic  miles,  and  cubic  feet  per  squaio  miloi  for  each  10*  of  Latitude : — 


lAtHndes. 

Area  ia 
Square 
Miles. 

Rainfall 
in  Cubic  feet. 

Cubic  Feet 
per  Sq.  Mile. 

Total  Rain 
in  Cubic 
Miles. 

80"— 90'  N. 

So.IoO 

2.025,992,830,000 

30,839,685 

17-8 

70"— 80"  N. 

1,21  1,800 

3", 'Mt'.t,40l, 750,000 

32,205,220 

265  6 

60^—70^  X. 

5,067,650 

1 7  i,iJo,024, 166,000 

33,906,770 

1,177*5 

M^—eo**  N. 

5,678,600 

278v789,202,127,000 

49,974,910 

1,893-9 

40'_50'  N. 

6,298,750 

32577,3,402,370,000 

51,720,200 

2,21 31 

10«-_40''  N. 

5,872,860 

296.2:{0,537,9y3,000 

60,441,010 

2,012  4 

30'  N. 

5,892.250 

363,010,021,876,000 

61,608,560 

2,-100  1 

10'— 20°  N. 

4,537,250 

394,354,254,321,000 

86,914,840 

2,6790 

0°  — 10°  N. 

3.879,100 

697,061, 820,  SSri.OOO 

179,696,350 

4,7355 

0^—10'  S. 

4,064,960 

699,776,280,345,000 

172,151.800 

4,753-9 

W^20*  S. 

3,670,100 

411,798,546,467,000 

112,204,000 

2,797-5 

20'— 30"  S. 

3,584,900 

214,790,710,656,000 

69,'.iir.,-Jio 

1,1 5  9 -2 

30°— 40°  S. 

1  r>0'_>,050 

95,663,938,508,000 

o:},oy  1,070 

649-9 

40"— 50'  S. 

a&;i,250 
77,450 

36,922,903,223,000 

96,341,t»00 
95,273,090 
90,604^400 

2608 

50'-60*8. 

7»378,860,083,000 

50-1 

60*>~90*8. 

3,565,550 

248,497,500^000,000 

1,688-2 
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Table  YL— Showing  the  Dniiiage  Area,  annnal  Bainfall,  annual 
chazge,  and  Batio  of  Discharge  to  Bainfallj  of  83  riyers  In  difi 
parts  of  the  world.  J 


Position  of 
Mouth  of 
River. 


20"— 30°  N. 


£quator. 
10*  8. 

2O''-30''  S. 


Rhine,  . 

Oder,  , 
Niemen, 
Viatttla, . 
St.  Lawrence, 
Danube, 
Po, 

Volga,  . 
Seine,  * 
Hhone,  • 
Dnieper, 
Loire,  . 
Daieater, 
Tangtse-kiaiig, 
Boxuig*ho, 
Nile,  . 
Pei-ho,  . 
Miasuwippi, 
Rio  Graoae, 
Indus,  , 
Ganges,  . 
Magdalena, 
Ir;iwa<li, 
Kistna,  . 
Godavery, 
Orinoco, 
Amazon, 
Ban  Franoiaoo, 
Congo,  . 
Orange,  . 
Olifant,  . 
De  la  Plata, 
Uiugoay, 


Total 


Drainage 

Area  in  Sq. 


*  32,600 
51,100 
30,450 
<»,800 

320,300 
27,100 
502,:i00 
23,250 
34,850 
197,400 
42,600 
30,960 
689,100 
3^7, 150 
1,293,050 
O.l.OOO 
1,2«5,300 
232.300 
360,050 
588,450 
92,000 
181,950 
81,300 
154,850 
429,7(K) 
2,229,iHj0 
212,900 
1,540,800 
267,150 
14,300 
994,900 
161,000 


18»272,000 


Annual  Rain- 
fall in  Cubic 
Miles. 


19*600 

14-00 
10-355 
19-908 
338-967 
198-736 
23-887 
152-384 
10-266 
22'439 
56-003 
18-210 
8-792 
408-872 
117-711 
892-120 

673  064 
113-065 
104-416 
648-791 
116*746 
180-849 
61-026 
96-924 
603-397 
2,833-830 
218*469 
1,213  044 
60-913 
2*472 
904  <'^: 
130-690 


10,186*400 


Mean 
Annual 
Discharge 
iu  Cubic 

Miles. 


10*100 

2-  500 

3-  783 
6-«67 

87-312 
67-511 
13  322 
43-7nG 

6-  469 
14-066 
22  19.") 

7-  810 
8*274 

125-043 
28-691 
24*334 
1  -nr.n 

125  G03 
12*676 
26  03-2 
43  263 
69*461 
82-299 
14-776 
16*841 

122-242 

627-961 
22*197 

419-291 
21-876 
0*679 

188-740 
32-136 


2,188^5 


Table  VII. — Sliowing  Dissolved  Matter  in  one  cubic 
River  Wat^r,  the  acids  and  bases  being  combined 
principles  indicated  by  Bunsen. 


Calcium  carbonate  (GaCO,), 

Manncsiinn  carVionate  (MgCO^), 
Calcium  pbospbate  (CajPj^,,), 
Calcium  aulpbate  (CaSO^), 
Sodium  sulphate  (Na^SOf), 
Potapsirim  sulphate  (KgSO^), 
Sodium  nitrate  (NaNO,), 
Sodium  chloride  (Naa), 


mile  of  ai 
accorc 


Tons  per  cul 
326,7 
112,1 

2. 
34,361 
31,805 
20,368 
26.800 
16,657 
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Tau  ptr  cubic  mfle. 


LitWum  chloride  (LiCl),           ....  2,462 

Ammonium  chloride  (KH^Cl),   ....  1,030 

aili<»(SiO^,   74^577 

Ferric  oxide  (Fe,Oj),     .....  13,006 

Alumin*  (AljOj),           .....  14,315 

Maogonese  oxide  (Mii^O^,                 .          .          .  5,703 

OigMiic  mfttter,  79,020 


For  rivers — Total  dissolved  matter, .         .  762,587 


TiU  yHI. — Showing  Matter  Dissolved  in  one  cubic  mile  of  Sea  Water, 
the  acids  and  bases  being  combined  according  to  Dittmar. 

Tons  per  I'liMc  mile. 

Magoesiam  carbonate  (MgCOj),                     .          .  4;KS,no(> 

Calcium  sulphate  (CaSO^),        ....  6,147,000 

FoteaduiD  sulphate  (K^SOJ,    ....  3,723,000 

Sodium  chloride  (NaCl),          ....  117,441,000 

Magnesium  chloride  (MgCl)2.    ....  16,419,000 

Magaesiam  sulphate  (MgSO^),  ....  6,529,000 

HagdMiuai  bfoinide  pfgBrJ,  ....  328,000 

For  sea  water — Total  dissolved  matter,  151,025,000 

A  cubic  mile  of  fresh  water  weighs  about  4,205,650,000  tons.  A  cubic 
nOe  of  ocean  water  (density  1-026)  weighs  4,315,000,000  tons. 


BLACK  AND  MEDITERRANEAN  SEAS. 

An  interesting  paper  on  the  currents  between  tlic^e  two  bodies  o{ 
water,  and  the  interchanges  that  take  place  between  them,  is  given  in  the 
tweliLli  piii  t  of  the  Annalen  der  Hydrographie  und  Maritimen  Meteorologies 
for  1886.  The  first  part  of  the  paper  treats  of  the  variations  in  the  level 
of  the  Black  Sea,  based  upon  obsenrations  made  at  eight  stations  on  its 
sortih  and  east  coasts,  and  spread  over  a  period  of  eight  to  ten  years. 
These  observations  have  been  worked  np  by  K  von  Majdell,  whose  treat- 
mant  of  the  subject  is  the  original  source  of  the  following  remarks.  The 
MGOod,  and  much  the  longer,  part  of  the  same  paper  is  occupied  with  a 
diKwrion  of  the  inter-relations  obtaining  between  the  waters  of  the 
Blid^  Sea  and  the  Sea  of  Marmora;  the  observations  which  have 
finniihed  the  materials  for  this  discussion  were  made  by  Captain 
Uakuo^  of  the  Bussian  Imperial  warship  Tamanj,  in  the  Bosporus  and 
the  adjacent  parts  of  the  two  seas  in  question,  his  labours  extending  from 
November  1881  to  August  l?'^*: 

With  respect  to  the  level  of  the  Black  Sea,  Herr  von  Maydell  deduces 
the  conclusion  that  there  is  not  only  a  series  regular  annual  fluctua- 
tions, but  also  variations  of  a  somewhat  more  permanent  character, 
making  themselves  felt  at  irregular  intervals.  These  last,  however, 
stand  in  apparently  intimate  relation  to  the  variations  in  the  amount  of 
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precipitation  in  the  countries  drained  by  the  river-feeders  of  the  sea. 
Taking  tirst  tlie  regular  annual  fluctuations — the  level  attains  its  maxiTnum, 
at  all  stations  alike,  in  May  or  June;  at  those  staticms  wbieb  lie  in 
proximity  to  the  emboachure  of  a  great  river,  the  highest  pomt  is 
reached  in  the  middle  of  May,  at  the  other  stations  in  June.  The 
Tn^yiminn  lise  attains  to  from  9  to  17  em.  aboTO  the  mean  level,  which  is 
equivalent  to  a  rise  of  3*543  to  6*693  inches.  In  summer  the  level  falk, 
until  in  July  and  August  it  is  equivalent  to  the  mean  of  the  year.  There 
are  two  minimum  levels  during  the  twelve  months,  vis.,  in  October  and 
February,  when  the  surface  faDs  from  6  to  10  cm.  (2*362  to  3*937  inchea) 
below  the  mean  annual  level.  These  two  periods  of  wmiroum  height  are 
separated  by  a  secondary  maximum  in  December,  which,  however,  fails 
to  reach  the  mean  of  the  year.  In  the  case  of  the  greater  non-periodical 
fluctuations,  it  seems  that  from  1874  to  1 879  the  surface  rose  permanently 
to  the  extent  of  19  to  36  cm.  (7*480  to  U*174  inches).  In  1880  it  sank 
again ;  in  1881  it  again  rose  to  a  maximum;  and  in  the  following  year 
once  more  descended  to  a  minimum.  Again,  in  1878,  a  small  secondary 
min^fnqiw  made  itself  felt  at  the  mouth  of  the  Dniester,  at  that  of  the 
Dnieper,  in  the  sea  of  Azoff,  and  in  the  Straits  of  Kcrtch — that  is,  in  the 
outlet  of  the  Don.  Comjniring  these  fluctuations  with  the  amount  of 
precipitation  which  fell  in  the  drainage  basins  of  the  Russian  rivers,  a 
fairly  exact  corresj)on<ience  is  established  between  tlie  two  :  a  heavy 
precipitation  in  those  regions  is  followed  hj  a  rise  in  the  level  of  the 
Black  Sea,  and  a  light  preci]>itation  by  a  -inlving  in  its  level 

Captain  Makarof's  observations  dealt  w  iili  the  density,  the  temperature 
of  the  water,  and  the  interrelated  currents  of  the  two  seas,  Black  and 
Marmora  {ie.  the  Mediterranean),  Succinctly  stated, — there  is  a  surface 
or  upper  current  flowing  from  the  former  to  the  latter,  which  is  counter- 
balanced to  some  extent  by  a  lower  or  submarine  current  flowing  in  the 
opposite  diieetlon.  The  surface  current  foUows  for  the  most  part  the 
sinuosities  of  the  coasts,  recoiling  alternately  from  side  to  sidci  according 
as  it  encounters  projections  or  promontories  on  the  shores ;  in  the  little 
bays  it  splits  up  into  cross  or  counter  currents,  which  continually  vary  in 
their  relations  to  the  principal  current  The  rate  of  flow  attained  by  this 
last  is  not  uniform,  but  changes  relatively  to  the  width  of  the  Bospoma ; 
its  maximum  velocity  is  about  2  metres  (6}  feet)  per  second,  or  nearly  4^ 
miles  an  hour,  its  average  rate  being  about  half  this.  This  current  like- 
wise has  two  series  of  fluctuations — one  yearly,  the  other  daily :  it  flows 
strongest  in  summer,  and  every  day  from  ten  to  twelve  o'clock  a.m. 
Probably  this  circumstance  of  an  increase  in  the  rate  of  flow  in  the 
morning  depends  upon  the  north-east  wind,  which  blows  strongest  by 
day,  and  abates  considerably  in  force  when  night  comes.  The  upper 
current  is  caused  by  the  diflference  between  the  levels  of  the  two  seas. 
Although  this  diflbrence  has  not  indeed  been  established  by  direct  measure- 
ment, it  is  inferred  to  exist  in  consequence  of  the  difference  that  obtains 
between  the  densities  of  the  two  masses  of  water ;  and  on  this  basis  it  is 
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estimated  by  Makarof  to  amount  to  22-048  inches.  Since  the  Black  Sea 
receives  annually  from  the  large  rivers  ^rhich  flow  into  it  :i  greater 
quantity  of  water  than  is  cwiporatod  duiiug  the  course  of  tho  year,  it 
resultjs  that  there  is  an  absolute  augmentation  in  its  mass,  causing  a 
difference  between  its  level  and  that  of  tho  Sea  of  Marmora,  and  so  giving 
mo  to  the  surface  current  Into  the  latter.  The  existence  of  the  sub- 
marme  corrent  was  aaeertMined  both  bj  diyers  aad  by  density  measure- 
ments. It  too,  like  the  surface  current^  alternates  from  side  to  side  of 
the  straits,  but  does  not  follow  a  course  parallel  or  corresponding  to  the 
eoirent  which  pursues  the  opposite  direction  above  it.  The  submarine 
ennent  is -originated  as  the  consequence  of  pressure — the  more  saline  and 
heavier  waters  of  the  Sea  of  Marmora  exercising,  in  comparison  with  the 
waters  of  the  Black  Sea,  a  greater  pressure,  bulk  for  bulk,  than  the  latter. 
Now,  were  it  not  for  the  perpetual  augmentation  of  the  Black  Sea  by  the 
vast  inflow  of  fresh  water  from  the  large  rivers  which  drain  into 
it,  the  natural  t<»kdency  would  be  for  the  two  opposing  currents  to 
bring  about  in  course  of  time  a  condition  of  tolerably  stable  equilibrium 
between  the  two  seas,  the  denser  strata  of  water  sinking  to  the  bottom, 
whilst  the  lighter  strata  would  remain  on  the  top.  But  there  is  something 
more  than  this.  Tho  periodical  increments  of  fresh  water  which  come  to 
angmcnt  the  mass  of  the  Black  Sea  do  not  spread  themselves  out  over  its 
surface  in  an  intact  stratum,  sci  to  speak,  but  they  mingle  with  the  bulk 
of  the  salt  water.  Consequently  the  surface  stream  Howing  into  the 
Sea  of  Marmora  is  continually  fecdini^  it  with  new  supplies  of  saline  matter 
carried  from  the  waters  of  tho  Black  Sea.  This,  again,  by  increasing  the 
density  of  the  water  in  the  former,  strengthens  the  cause  to  which  the 
submarine  current  owes  its  existence.  Moreover,  the  su1)iii  m  ine  current 
not  only  carries  back  into  the  Black  Sea  an  additional  supply  of  water,  but 
it  liirnishes  it  with  an  additional  supjjly  of  saline  matter.  Thus  there  is 
a  doable  interchange  constantly  going  on,  always  tending  towards 
eqwlibrium,  but  never  attaining  it.  Makarof,  assuming  that  the  two 
cuirents  carry  with  them  an  equivalent  amount  of  saline  matter,  estimates 
tbe  mean  density  of  the  upper  current  at  101534,  and  that  of  the  8ub> 
marine  current  at  I '02834.  Hence  the  two  masses  of  moving  water, 
represented  by  these  two  currents  respectively,  are  to  one  another  in  the 
proportion  1*847 : 1.  Furthermore,  taking  the  vertical  section  of  the 
ciUTentB  into  account  in  conjunction  with  their  mean  rate  of  flow,  he 
calcalatee  that  the  surface  current  pours  into  the  Sea  of  Marmora  871,920 
eobie  feet  of  water  in  the  second,  whereas  the  Black  Sea  receives  by  the 
mbmarine  current  201,32i  cubic  feet  a  second.  Starting  from  this 
dilTerence  of  170,596  cubic  feet  per  second,  it  is  easy  to  calc  ulato  that  the 
absolute  amount  of  water  received  annually  by  the  Sea  of  Marmora  must 
be  equivalent  to  a  cubic  mass  whose  side  measures  94'392  miles.  Whilst 
the  upper  stream  flows  at  its  maximum  rate  on  the  surface,  and  diminishes 
in  .';peed  with  increasing  depth,  the  submarine  current  flows  fastest  about 
IS  feet  below  the  common  plane  of  junction  between  the  two,  where  the 
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rate  of  flow  is  si  a  nunimum.  At  Saxai-Bumu,  near  OonBtaatinople,  17^ 
mileB  from  the  Black  Sea»  the  plane  of  separation  lies  65§  feet  below  the 
surface;  also  65}  feet  below  this  plane,  and  not  quite  6|  feet  above  the 
sea-bed,  the  Telocity  of  the  submarine  current  varied  from  1'8S7  to  *75i 
feet  per  second,  its  average  rate  being  1*214  feet  per  second. 

The  common  pbne  which  demarcates  one  current  from  the  other  is 
by  no  means  horiaontal,  but  inclines  steeply  towards  the  Black  Sea«  as  the 
following  table  shows 


LooOity. 

Distance  fmni 
BkckBea; 

Depth  of 
Coiiiiiioti  Pkine 
bel  'W  surfticc: 
Feet. 

D«pUiorT7pp«r  Plane  ofvEter 

with  Density 

UQd«t  1-020  tU 

160f 

137} 
1211 

Anatoli  Beacon, 
Bujukdere, 
Aniatoli-UiMari, 
Anumt-Koi, 
Conitantinople, . 

'  0 

H 

184 

164 
141 
118 
137| 
66} 

147i 

128 
1084 
82 
72 

The  season,  Uyo,  has  an  inflnonco  in  detcnuining  tli^  position  of  the 
common  phme  of  demarcation  between  the  eurreuta.  For  instance,  at 
Bnjnkdcrc  the  upper  plane  of  water,  with  a  density  less  than  1*0225, 
which  at  this  i)oint  coincides  with  the  common  ])]ane  of  separation  of  the 
currents,  was  in  the  middle  of  June  Ml  feet  helow  the  surface,  in  the 
beginning  of  July  136  feet,  at  the  end  of  July  13l\,,  aiid  at  the  end  of 
August  11 3f  feet.  These  fluctuations  seem  to  correspond  with  those 
which  take  place  in  the  level  of  the  Black  Sea,  the  plane  of  sepanition 
between  the  currents  being  lowest  when  the  surface  of  the  Black  Sea 
stands  highest.  For  the  higher  the  Black  Sea,  the  l^s  is  the  difference  in 
pressure,  bulk  lor  bulk,  between  it  and  the  Sea  of  Marmora,  and  con- 
sequently the  weaker  is  the  submarine  current  and  the  deeper  its  upper 
suHace  sinks,  while  on  the  other  hand,  the  snrf aoe  current  is  then  naturallj 
strongest,  and  consequently  extends  to  a  greater  depth.  j.  t.  b. 

THE  PLACE-NAMES  OF  lONA. 

By  Alexander  Carmichael. 

Saint  ColuubA  came  from  Ireland  accompanied  by  twelve  disdples,  whose 
names  are  mentioned.  The  old  Gaelic  Life  of  the  Saint  says  that  one 
hundred  and  forty  brethren  came  with  him,  namely: — ^twenty  bishops, 
forty  priests,  thirty  deacons^  and  fifty  students. 

**  His  company  was  forty  priests, 

Twenty  bishops  of  noble  worth  ; 
For  psahn-singiiij:,  without  dispute, 
Thirty  deafons,  fifty  youths." 

It  is  not  quite  clear  wlicre  Columba  landed  on  arriving  in  Alban. 
Some  writers  think  that  he  landed  on  Colonsey,  an  island  on  the  west 
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oowt  of  Aigyll^  where  it  k  said  hie  oompuaionB  raised  a  euro  caUed 
Cam  Col  Ri  Eirinn — "  tlie.caini  with  the  bock  to  BSrui."  Others  believe 
that  he  landed  on  Oranaey,  an  adjoining  island. 

This  is  an  example  of  men  apparently  disagreeing  in  opinion,  while, 
in  reality,  their  opinions  are  sahstantially  the  same — ^Uieir  seeming 
difference  arising  from  both  oyerlooking  important  considerations. 
Writers  on  this  subject  confine  themselves  to  the  present  relative  position 
of  Oransey  and  Colonsey.  They  overlook  geolou'ical  changes  which  have 
(KcnrrtHl  in  the  relative  position  of  sea  and  land  along  the  western  coast 
during  the  thirteen  centuries  that  have  elapsed  since  Colnmha's  time — 
changes  in  M'hich  the  islands  in  question  have  shared.  The  space  between 
Colonsey  and  Onmsey  is  dry  when  the  tide  is  out,  those  two  contimious 
islands  thvn  being  one.  Geological  iiidicationf?,  amounting  to  moral  cer- 
tiiiitios,  show  that  a  narrow  neuk  of  laud  of  tlie  nature  of  an  mi  existed 
between  Colonsey  and  Oransey  in  Columba's  time.  iSince  that  period 
attrition  or  suhisidence,  or  both  combined,  liave  converted  this  low 
sandy  isthmus  into  a  strait,  and  the  island  of  Colonsey  into  two  islands.' 

In  the  time  of  Columba,  Oransey  presumably  formed  a  peninsula 
(Gaelic,  ui-uiSf  aoi-nis — literally,  "  isthmus  i)eninsula ")  to  Colonsey, 
much  as  Caipnis  forms  a  peninsula  to  Harris;  as  Airdmhannis  forme 
a  peninsula  to  Tarransey ;  and  as  Eignis  forms  a  peninsula  to  Lews, 
-4ll  in  process  of  hecoming  islands  as  stated  in  the  previous  paper. 
Pkohahlj  the  island  of  Oransey  hecame  disjoined  from  its  mainland  of 
Colonsey  in  the  same  way  as  the  island  of  h-Eisgeir  became  disjoined  from 
its  mainland  of  Uist ;  aa  the  island  of  Seilley  became  disjoined  from  its 
mainhmd  of  h-Eisgeir ;  and  as  the  island  of  Tarransey  became  disjoined 
from  its  mainland  of  Harris. 

These  are  theories  which  the  writer  believes  in  as  certainties.  If  they 
sie  correct,  those  wlm  think  Columba  landed  in  Colonsey,  and  those  who 
bdieve  that  lie  Unded  in  Oransey,  practically  agree,  seeing  that  these  two 
adjoining  islands  were  one  island,  under  one  name,  in  the  time  of  the 
Saint. 

On  finding  that  Ireland  was  still  in  sight,  Columba  left  Colonsey  and 
continue* I  his  course  north wanls.  On  reaching  the  snudl  island  of  lona, 
adjoinin;;  the  larire  island  of  Mull,  Cnhmiba  and  his  companions  lauded. 
This  was  on  \Miitsun-Eve,  the  12th  day  of  May,  in  the  year  563,  and  in 
the  forty-second  year  of  Columba's  age. 


*  Oransey —  Orun'A  A  i.  Orat>'-.  i>lliniU8,  sometinifs  peninsula:  Colonsey -^Cohnn's  Aoi, 
Colomba'ri  bthtnuA.  8aint  Orau  u  said  to  have  lived  in  the  time  of  St.  Coluiuba,  and  to 
hm  come  over  from  Ireland  with  him.  It  is  possible  that  when  nearing  the  then  united 
islands  of  Colonsey  and  Oransey,  a  party  under  Oran  was  sent  ashore  on  that  end  of  the 
isl.iml  whi  ii  IinH  now  become  tin;  small  islaml  of  Oransey.  Colutnlifi  and  his  party  scorn  to 
hav«  luulud  uu  what  ii>  now  Colonsey.  Tho  islands  must  bavu  beuu  joined  at  one  time 
beforn  Boi "  would  be  applied  to  what  are  now  islands.  In  olden  times,  when  a  saint  had 
any  cimni'ction  witli  a  place,  it  wafl  ttSttally  named  after  him,  and  churches  built  and 
'lwlicate<J  tn  him.  So  the  ruins  mi  Ci  »lrm?2ry  and  Ornn«ey  were  probably  chun^heM  dedicated  to 
Columba  and  Uran.— A.  F.  C.   [The  writer's  eldest  boy  is  responsible  for  this  note. — A.  C.J 
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Carn  Cul  Rt  Eirinn. 
To  the  M  ost  of  the  hi\y,  where  Columlia  landed,  is  a  series  of  low 
rounded  lliills,  commanding  an  extensive  view,  called Uchdanan,  "breasts." 
Columba  ascended  the  highest  of  these  hills,  and  tried  to  see  Ireland, 
but  failed.  The  venerated  Saint  might  have  said  in  the  touehmg  vords 
of  the  modern  poet — 

"  I  sigh  for  Scotia's  shore,  and  I  gaze  across  the  sea, 
But  I  canna  get  a  blink  o*  my  ain  countrie.*' 

When  he  found  that  Ireland  could  no  longer  be  seen,  the  Srdnt,  turn- 
ing to  Iiis  companions,  said,  "  1  have  now  turned  my  back  upou  li  claiid, 
and  all  that  is  dear  to  me  therein:  henceforth  Alban  is  Ireland  to  me." 
Then  his  disciples  gathered  stones  together,  and  raised  a  cairn  on  the 
place  whereon  he  stood^  and  they  called  the  caim»  Cam  Gul  Bi  Eirinn — 
"  The  cairn  with  the  back  to  Erin /'  And  those  simple  stones  are  there 
still,  and  that  simple  cairn  is  still  called  Cam  Cul  Bi  Eirinn.  And  he 
who  can  look  on  that  memorial  heap  of  stones,  overgrown  with  moss  and 
hoary  with  age,  unmoved  and  unconcemed,  is  not  to  be  envied. 

Port  a  Churau  h. 
Pmi  a  Chm-nich,  "Tort  of  the  Curach,"  *'Port  of  the  Coracle."  This 
is  an  ojjeu  bay,  more  correctly  a  creek,  on  the  south  end  of  Ion;i,  It  was 
here  that  Columba  and  his  companions  landed  on  their  arrival  in  the 
island.  Hence  the  name.  Tho  place  is  greatly  exposed  to  the  Atlinitic 
storms,  which  constantly  throw  up  on  the  beach,  from  the  depths  beyond, 
small  beautiful  pebbles  of  various  colours,  much  prized  by  touiists  as 
souvenirs  of  the  island. 

An  CuRAca 

An  Cnraeh,  ''the  Curach;**  Curaeh  Chai'mmchXRe,  *'the  Curach  of 
Calumdlle ;  Imvr  a  Chwrakh^  the  "  Mound  of  the  Curach."  These  are 
the  names  indifferently  applied  to  a  green,  grassy,  oblong  mound  above 
Port  a  Chutraich, 

On  ascertaining  that  he  was  now  out  of  sight  of  Irelanrl,  and  in  order 
to  remove  the  temptation  of  going  back  to  the  land  he  loved  so  well, 
Columba  is  said  to  have  buried  his  curach  under  this  mound.  The  mound 
measures  60  feet  long,  and  10  feet  broad,  with  upright  stones  sunk  into 
the  ground  at  either  end,  representing  the  length  and  breadth  of  the 
curach. 

In  187^5  a  cutting  was  made  across  this  mound  by  a  i)nl>](>  High- 
lander, warmly  interested  in  the  people  nnd  anti(]uities  of  lona,  as  lie  is 
in  all  things  which  concern  the  happiness  and  the  honour  of  his  Highland 
countrymen.  The  object  of  the  trench  was  to  see  if  any  tra^e  of  the 
curach  cnidd  be  found.  The  cuttinc?  was  shallow,  nowhere  dee])or  than 
the  level  of  the  ground  on  either  side  of  the  mound,  the  excavator  being 
unwilling  to  go  deeper.  Eui  nu  trace  of  the  curach  was  di.scovered  ; 
nor  is  it  probable  that  it  cuuld — however  deep  the  cutting  and  however 
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extensive  the  teiurdi— considering  the  disintegrating  nature  of  the  soil 
in  which  the  curaeh  was  huried,  and  the  perishable  nature  of  the  materials 
el  which  it  was  oonstructed« 

The  framework  (Gaelic,  cnmnae^aU)  of  the  ancient  enrach  was  made 
of  wicker-work,  covered  over  with  raw  hide,  horse-hide  heing  preferable. 
The  modem  curach  is  made  of  lathes  covered  with  canvas,  rendered 
impervious  by  paint  or  tar. 

There  is  no  keel  to  the  enrach,  the  bottom  being  semi-cylindrical  or 
harrel-shaped,  like  the  bottom  of  a  coble.  The  stem  and  stem  rise  free  of 
the  water  like  those  of  a  Norwegian  skiff,  while  the  centre  is  deeply 
depressed  like  that  of  a  Spanish  galleon.  The  Irish  name  c&rach,  "ci-ank," 
iccurately  describes  the  character  of  this  boat.  When  the  weak  and 
crank  nature  of  the  craft  in  which  they  sailed,  and  the,  wide  and  stomiy 
nature  of  the  sea  which  they  traversed,  are  considered,  it  is  not  surprising 
to  ^nd  every  now  and  then  in  the  annals  of  the  period  "  the  death  by 
drowning  '  of  the  devoted  brethren,  in  their  venturesome  voyages  to  and 
fro  between  loua  and  Ireland. 

The  curach  is  still  used  in  AchiU  Island,  and  on  other  parts  of  the 
Irish  coast.  It  is  also  used  on  the  river  Dee,  and  on  other  rivers  in 
England.  The  writer  in  not  aware  of  any  place  in  Scotland  where  the 
curach  is,  or  has  lately  been,  used.  The  name,  however,  is  current  in  the 
old  Gaelic  poetry  of  the  old  people  of  the  Western  Isles,  as : — 

( 'ha'n  fhaic  mi  beta  no  curach,  "  I  see  neither  boat  nor  curach 

0  thir  a  mhuxain  a  seoladh."  From  the  land  of  Uist  sailing." 

The  sea-bent,  the  Gaelic  inin'iii,  the  Arando  (ncuar'm  of  Linnaeus 
grows  abundantly  on  the  Uist  macliairs.  On  this  account  the  people  of 
neighbouring  and  less  favoured  islands  occasionally,  and  in  derision,  call 
Uist  TW  a  Mhurttinf  **  the  land  of  the  bent  grass  ;**  and  the  people  ihem- 
Bslves,  Nd  MuramUdt^  "  the  people  oi  the  bent  grass  ** — a  term  which  the 
Uist  people  resent ! 

The  following  quatrain  is  from  an  old  poem,  ten  or  twelve  different 
veisions  of  which  the  writer  took  down  from  old  people  in  various  parts 
of  the  Western  Isles.  The  old  people  call  the  poem  "The  Lay  of  the 
Maiden;"  in  Hacpherson's  translations  it  is  called  Fainesoluis,  "The 
Sunbeam."  The  poem  is  very  beautiful  and  evidently  very  old 

"  La  dliuiun  air  bheagaii  sluaigb, 
Aig  XSasmadh  nan  eidheann  chrenn, 
Ghunaacas  a  tigh'nn  air  lear, 
Curach  corr  agus  bean  ann.** 

Close  translation — 

"  Upon  a  day  when  we  were  but  few, 
At  the  ruddy  waterfall  of  the  ivy -clad  trees, 
Tiiere  was  seen  roming  on  the  ocean 
A  trim  curach  with  a  woman  therein." 
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A  rock  in  the  sea  on  the  east  side  of  Barra  is  called  An  Curacliau, 
"  tho  roracle,"  from  its  rescnihlaTicc  to  a  boat  In  the  tales  of  King  Arthur 
and  his  Knights  of  the  Bound  Table,  the  curacb  is  called  "enrrae^a 
small  ship." 

An  Cabhan  Cuildeagh. 
Jn  CaMtan  OtMdeach,  **tlie  round  dwelling  of  the  Culdee."  Cabhan 
or  cobhan  has  many  meanings^  as,  a  field,  a  plain,  a  hollow,  a  hollow 
plain,  a  box,  an  ark,  a  coffer,  a  chariot^  a  coffin,  a  round  dry  bare  hill, 
a  circle,  anything  circular,  as  an  eabhan  cuibhleaek,  "  a  rock,"  as  in, 

"Lay  by  your  rock,  lay  by  your  reel. 
Your  win'ing  and  your  spinning  wheel'* 

CuHdeaah, — ^This  word  appears  under  many  forms  and  various  meanings, 
all  however  converging  toward  one  central  idea.  Ouildeach,  from  cuH, 
**  a  recess  j  **  oMdeaeh,  "  the  man  of  the  recess ; "  cuildatch — or,  as  the  word 
is  occasionally  pronounced  by  old  people  in  the  isles,  miMe-each—"  the 
recess  man  of  God."  The  word  in  all  its  stages  and  modifications  is  less 
ttCINressave  than  in  the  original  form  of  CeJede^  "  God-commoner."  This 
was  the  name  applied  to  Columcille  and  his  fellow-workers,  as  fonnd  in 
manuscripts  of  the  period. 

Cmoc  Ainoil. 

Omg  AingU  is  usually  rendered  ''the  angel  knoll."  Adamnan  says 
that  angels  came  to  speak  to  Columba  on  this  knoll,  and  accordingly 
he  Latinises  the  name  into  CdUcuhts  Angdmim* 

He  tells  that,  during  a  season  of  great  droughty  he  and  the  brethren 
brought  out  the  white  tunic  in  which  Columba  died,  and,  after  carrying 
it  in  proceraion  three  times  round  the  Angel  Knoll,  chanting  the  psalms, 
and  reading  the  books  written  by  the  Saint,  the  heavens  suddenly 
became  overcast  with  clouds,  and  plentiful  rain  came  down. 

Conceding  with  reverence  that  angels  may  have  come  to  speak  to 
Columba  on  this  Knoll  of  Angels^  as  they  came  to  s|)eak  to  Daniel, 
Zachariah,  Mary,  and  John,  the  probability  is  nevertheless  that  the 
monnd  was  invested  with  the  name  of  Cnoc  Ainoil  long  before  Columba's 
time.  The  name  is  not  an  unlrequent  place-name  in  the  Highlands  and 
islands. 

Beside*?  Cnoc  Aiiigil  in  lona,  there  is  a  Cnoc  Aingil  in  Kintail ;  a 
Cnoc  Aingil  in  Lothuber;  a  Cnoc  Aingil  in  Lismoie:  and  a  Cnoc  Aingil  in 
Islay ;  and  else  where,  though  these  ai*e  all  that  the  writer  can  remember 

at  present. 

Cnoc  Aingil  in  Lismoro  is  an  artificial  cairn  of  stones,  broad  at  the 
base,  rajiidly  tiipering  towards  the  top,  and  from  I'O  to  2o  fccL  lu^h. 
It  is  clothed  with  short  green  sward,  like  the  natural  hillocks  near  it,  indi- 
cating great  age.  Cnoc  Aingil  in  lona  was  a  flattish  mound,  about  50 
feet  wide  at  the  base,  and  16  feet  high,  when  measured  in  1676.  The 
other  places  of  the  name,  known  to  the  writer,  resemble  these  more 
or  less. 
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Amgeal  means  angel ;  it  also  means  fire,  glowing  fire,  flaming  fire ; 
Ijght^  sonlight  Anoiber  form  of  the  word,  common  in  the  Outer  Isles, 
is  Aint  Aine,  fire,  bright  fire,  red  fire ;  and  a  third  form  of  the  word  is 
Aimudl,  good  fire,  glowing  fire. 

Mr.  Dttgpld  Mackedmie,  Advocate-Depute,  tells  the  writer  that^  in  bis 
native  island  of  Jura,  the  word  Aing&d  is  applied  to  the  hearth  rather 
than  to  the  fire  on  the  hearth.  This  is  the  sense  in  which  the  Scotch 
word  e»ffle,  tn^fo,  is  applied — a  word  evidently  derived  from  the  same 
Boarce. 

Mr.  Hector  Maclean  of  Islay  is  of  opinion  that  Cnoc  .\lngil  in  Islay 
was  used  in  olden  times  for  lighting  vessels  into  LochindaaL  Mr.  Mac- 
lean's name  and  great  scholarship  are  so  familiar  to  all  who  take  an 
interest  in  British  topography,  ethnology,  languages,  and  other  kindred 
subjects,  that  the  writer  mentions  his  own  opinion  with  much  diflRdeiico. 
Nevertheless,  hh  )>elief  is  that  Cnoc  Aingil,  wherever  situated,  and  what- 
ever the  Cnoc  Aingii  in  Islay  may  have  liKnmc  afterwards,  was  a  place 
for  fire-worship,  sun-worship,  and  other  religious  rites  in  Pagan  times. 

There  arc  many  allusions,  direct  and  indirect,  in  the  old  oral  literature 
of  the  Gaelic  people  to  Druids,  Druidism,  fire-worship,  sun-worship,  and 
other  Pagan  ceremonies.  It  may  be  assumed  that  most  people  know 
that  tliese  rites  prevailed  over  the  British  Isles  in  ancient  Pagan  times. 
It  rua}  not  be  generally  known,  however,  that  traces  of  these,  more  or 
k>s  distinct,  can  still  be  found  in  various  parts  of  Britain — in  the  south 
of  England  as  in  the  north  of  Scotland,  on  the  east  coast  as  on  the 
west  coast^  and  in  Ireland.  Ancient  customs  and  religious  rites  are 
tenacions,  and  linger  long,  often  after  people  have  ceased  to  know  the 
meaning  and  significance  of  the  observances  they  practise. 

In  Cornwall  the  people  carry  the  corpse  sunwise  round  the  place  of 
Imrial,  before  they  enter.  In  Caithness  they  do  the  same.  But  ndther 
in  Cornwall  nor  in  Caithness  could  the  people  tell  the  writer  why  tiiey 
pncttsed  this  observance,  except  that  *'it  was  an  old  custom.**  The 
fowlers  of  the  Flannan  Isles  walk  sunwise  round  the  Flannan  Temple, 
before  they  begin  to  kill  the  birds ;  while  the  barristers  of  the  Inner 
Temple  dance  in  a  circle  snnvrise,  at  their  festival,  once  a  year.  The 
learned  lawyers  of  the  Inner  Temple^  in  London,  however,  are  equally  a.s 
unable  to  tell  why  they  do  this  as  are  the  unlearned  crofters  of  the  . 
Flannan  Temple,  in  Lews. 

The  figures  and  hieroglyphics  on  the  ancient  sculptured  stones  of  Scot- 
bnd  now  can  only  be  ex{)lained  by  comparing  them  with  similar  symbols 
and  living  ceremonies  on  the  plains  and  hills  of  Hindustan.  Those  who 
are  interested  in  this  subject  would  do  well  to  consult  a  remarkable  work 
—called  Histonj  of  Pagan  is  in  in  Caledonia,  by  T.  A.  Wise,  M.D. 

Certiiin  archaic  excavations  are  common  to  stones  in  the  Highlands  of 
hcotlaud  and  to  stones  in  the  Forum  of  ancient  Rome.  But  neither  the 
ancient  traditions  of  the  Highlands  nor  the  ancient  history  of  Kome  can 
throw  light,  beyond  the  faintest,  on  these  curious  cup-like  cuttings.  He 
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who  would  ascertain  their  meaning  on  the  i)lains  of  Uist  and  in  the  Forum 
of  Rome,  must  see  analogous  enstoms  still  practised  in  the  EmI,  m  India, 
China,  and  Japan.  Mr.  William  Jolly,  with  an  energy  and  an  industry 
altogether  his  own,  has  collected  a  large  mass  of  tlie  most  curious  materials 

on  this  snhjeet. 

The  most  curious  church  known  to  the  writer  is  at  llairis.  The 
building  is  cruciforni,  and  of  the  twelfth  century  or  thereabout.  It  was 
burnt  twice,  and  remained  a  roofless  ruin  for  lon;j;  years  till  it  was  restored 
a  siiort  time  ago  hy  tlie  late  Countess-I  )<>waL,'er  of  Dunniore,  whose  noble 
presence  and  nobler  deeds  of  wisdom,  l)onc;vulcuce,  and  beneficence  will 
long  live  in  the  grateful  hearts  of  lier  warmly-loved  ]]arri.s  people.  The 
church  contains  some  lieuutifully  sculptured  tombs  of  the  Macleods  of 
llarrid  and  Skye,  a  faniil}  much  beloved  by  their  people.  Attached  to 
this  church  is  a  square  tower,  which  the  old  people  of  the  place  say  is 
much  older  than  the  church.  They  call  this  tower  Tur  Chliamain,  (Saiut) 
Clement's  Tower — ^a  name  thej  nerer  apply  to  the  churclL  There  are 
many  sculptures  on  the  tower.  One  of  these  figures  is  that  of  a  man  in 
a  kilt,  entirely  like  the  kilt  as  at  present  worn — thus  proving  beyoud 
question  that  the  present  make  of  the  kilt  is  as  old  as  this  old  tower. 
The  naked  figures  of  men  and  women,  beasts  and  reptiles,  adorn  or 
unadom,  as  the  spectator  may  think,  the  old  tower  of  the  church.  The 
writer  asked  the  people  of  the  place,  clergymen  who  conducted  services  in 
the  church,  and  others,  the  meaning  of  these  figures  and  symbols^  but 
to  no  purpose.  One  Catholic  priest^  now  a  Protestant  minister,  told  him 
that  he  saw  similar  symbols  and  figures  on  an  old  church  in  Spain,  but 
what  their  meaning,  there  no  one  could  tell.  The  naked  figuro,  howevw, 
arc  representations  of  ancient  Phallic  worship. 

In  this  one  building  the  ancient  heat  ben  rite  and  the  modern  Christian 
ceremony  meet,  the  new  having  been  added  on  to  the  old.  Instead  oi 
"  pulling  down  the  rookeries  to  dislodge  the  rooks,"  the  early  Celtic  mis* 
sionaries,  wisely  or  unwisely,  cncjrafted  their  own  evergreen  branching 
religion  on  the  widely-iooted  stem  of  the  old.  The  riiallic  customs  of 
ancient  Britain  are  still  jnactiscd  in  Asiatic  and  Mongolian  countries. • 

*' T  saw  on  iny  l  iirht  liaud,  on  a  small  liill,  a  small  circle  of  stones  and 
a  little  cairn  in  the  midst,  evidently  Druidical,  but  called  the  Hill  of  the 
•  Angels — Cnoc  nan-Aingeal,  from  a  tradition  that  the  holy  man  (Columba) 
had  there  a  conference  with  those  celestial  beings  soon  after  his  arrival, 
llisliop  i'ocock  informed  me  that  the  natives  were  accustomed  to  brinjr 
their  horses  to  this  circle  ut  the  feast  of  .St.  .Michael,  and  to  course  rouiut 
it.  I  conjecture  that  this  originated  from  the  custom  of  blessing  their 
horses  in  the  days  of  superstition,  when  the  priests  and  the  holy-water 
pot  were  called  in ;  but  in  later  tames  the  horses  are  still  assembled,  but 
the  reason  forgotten." — ^Pennant^s  Tour — Visit  to  lonot  lOth  July  1772. 

These  are  examples  of  men  and  communities  adhering  to  andent 
customs  after  they  have  ceased  to  know  the  meaning  of  the  customs 
they  practise. 
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Choc  Aiiigil  k  oocanonally  called  Sitbean,  **  fairy  knoll,"  and  Sithean 
Hor,  "  large  fairy  knoll"  This  name  ia  oommoB,  and  ia  atill  asaociated 
by  Highland  nurses  and  Highland  children  with  heautifiil  fairies  dressed 
in  green,  delightful  fairy  dances,  and  bright  fairy  iUumnoHons,  The 
descriptions  are  always  bright  and  reaUatia 

The  people  of  lona  hold  their  horse  races  and  games  at  Onoc  Aingil,  on 
the  39th  September,  being  the  festival  of  St.  Michael,  who  is,  or  rather 
was,  the  patron  saint  of  horses  and  of  horsemen  throughout  the  Highlands 
and  Western  Islea.  Horse-racing  and  games  exhibiting  feats  of  stoength, 
agility,  and  endurance,  under  the  most  trying  conditions,  were  common  in 
every  pariah  and  isLiTid.  These  races  and  games  lingered  longest  in  the 
hies,  in  some  of  which  they  only  fell  into  disuse  in  recent  years.  When 
th  '  i  hiors  ceasf'd  to  reside  among  their  |)eop]p,  and  to  show  a  paternal 
interest  in  their  pleasures  and  pastimes,  in  their  joys  and  sorrows,  the  old 
games  and  sports  of  the  Highlands  declined.  Most — not  all — of  the 
new  men,  whethtM'  as  proprietors  or  as  factors,  who  took  the  plac*'  of  the 
chiefs  too  often  and  too  successfully,  from  their  pride  of  ]>ur.sc  or 
arrogimce  of  power,  exercised  a  depressing  intluence,  morally  and 
physically,  over  t!ie  people.  An  old  ^Hio^hlandfir  very  justly  might 
address  his  absent  old  chief  in  the  words  of  Pitcairn  : — 

"  New  people  fill  the  land,  now  thou  art  gone, 
New  gods  the  temples,  and  new  kings  the  throne.' 


EARLY  SCOTTISH  GEOGEAPHY. 

I. 

In  these  papers  it  is  not  proposed  to  go  into  the  ancient  Geography  of 
Scotland.  It  would  no  doubt  be  of  great  interest  to  discuss  the  first  rude 
sketch  of  Ptolemy,  and  trace  its  correction  and  development  in  the 
Scoda  Antiqif-i  of  Gordon  of  Straloch.  Tiie  maps  in  the  old  collections  of 
Bortius  and  iiomios  and  Brietius  would  ha\  t;  to  be  examined,  and  all  the 
dreadful  controversy  wliich  arose  from  Camdeu'a  supposed  heresies  on 
this  subject^  and  in  which  Maul,  Hume,  Drammond,  Craig,  Buchanan, 
and  other  patriots  took  part,  would  have  to  be  narrated.  Writing  in 
1710,  Sir  Robert  Sibbald  say?,  "These  pr^  are  at  an  end  a  good  while 
since."  Sibbald  did  not,  and  could  not,  foresee  tliat  tliis  controversy 
wuuld  be  lutroly  superseded  by  moro  fundamental  (piestious.  The 
kuning  of  that  {)eT  !r)(|  is  largely  suTnmed  up  in  the  additions  which 
Sil)bald  made  to  (Jamdun's  Scolui  and  in  his  indej)endent  treatise  in  mss., 
of  which  the  titles  were  printed  in  his  Account  of  tic  irrUer^  uj  ScolUmd 
«>•  it  icas  of  Old.  But  however  important  and  interesting  the  ancient 
ireosrapiiy  of  Scotland  may  be,  it  is  more  a  field  for  ethnoloi^ical  specula- 
tion than  anything  else.  Nor  can  it  be  said  that  the  earlier  descriptive 
writers,  who  come  down  to  a  later  time,  such  as  Fordun  and  John 
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Major,  add  much  to  our  distinct  knowledge  of  the  conntiy.  An  ■dvinoe 
is  made  hj  Hector  Boece  in  his  Begni  D^isriplh,  which,  the  Bishop  of 
Carlisle  has  pointed  out,  is  a  good  deal  altered  in  the  free  translations 
of  Bellenden  and  Hanison.  It  was  also  translated  into  French  by 
Desmontier.  Some  paragraphs  may  here  be  gi^en  from  Harrison's  trans- 
lation of  Boece : — 

"  ^\niat<3Ter  we  have  generally  spoken  of  Albion,  that  is  chie^sr  to  be  under- 
stood of  the  Scottes,  mid  fisrre  greater,  especially  among  the  Scottes,  as  they  call 
them  in  the  Highlands,  as  people  that  have  losse  to  do  with  foraine  merchants, 
aud  therefore  are  less  delicate  and  not  so  much  comiptcd  with  strange  bloud 
and  alliauuce.  Hereby,  in  like  sorte,  it  cometh  to  pa.sbe,  that  they  are  more 
herde  of  constitution  of  body,  to  boare  otf  the  colde  lilastes,  to  watche  better  and 
absteyne  long,  whoeunto  it  also  appeareth  that  they  are  bolde,  nimble,  and 
thereto  more  skillful  in  the  wanes.  As  for  their  faith  and  promise,  they  hold 
it  with  greatest  constande.  Towards  the  Almeine  Sea,  I  find  tliat  Scotland  hath 
the  Mers,  sometimes  the  most  iilcntcoiis  rcf^ioii  'if  tlif^  I'ictes,  for  their  marcbe, 
which,  8o  long  as  the  sayd  peojiie  did  inhabtte  it,  was  called  Deera  or  1  )ere  ;  but 
after  their  expulsion  it  was  called  Mers.  that  is  to  say,  tlie  merches  or  iimites  of 
their  country.  In  processe  of  time  also  the  Scottes  extended  their  boundes  even 
into  ye  Twede,  which  now  divided  Northumberland  from  the  Men.  On  the 
other  side  of  the  country,  towarde  the  west,  sundiy  small  boumes  descend  ^rom 
the  Cheviot  TTilles,  and  other  mounteynes  lying  thereabout,  into  the  Sohve, 
dividing  Cumberlaml  from  Annandale,  and  so  being  brought  into  one  chanel, 
they  fall  tofzitiier  into  the  wide  ocean,  and  stande  fur  the  boundes  of  Scotland 
upon  that  half  of  the  countrey.  The  Cheviot  hilles  are  in  like  sorte  taken  lor 
the  Middle  Merches  of  the  countrey,  whiche,  with  certain  small  brokes  that  fall 
from  the  same,  do  separate  both  the  oountreys,  whereby  their  Iimites  are  known. 
The  Mers  hath  under  marches  at  several  places,  whither  it  is  extendetl,  as  some- 
time the  Germayne  SeSi  sometime  East  Lothian,  sometime  the  Twede^  and 
sometime  the  Forth." 

Mixed  up  with  a  great  deal  of  fabulons  nonsense,  though  the  element  Is 
less  prominent  than  in  the  works  of  Major  and  Fordun,  there  are  many 
most  interesting  statements  bearing  on  the  civilisation  of  the  time. 
Thus,  we  are  told  that  in  Dumfries  many  fine  cloths,  especially  white, 
arc  made,  which  are  brought  up  and  carried  into  England,  Franoe, 
Flanders,  and  Germany,  where  they  are  had  in  great  price  and  estimation. 
The  Water  of  Clyde,  again,  is  described  as  dividing  Lennox  on  the  north 
side  from  the  barony  of  Renfrew,  and  as  arising  out  of  tho  same  hill  in 
Caicdon  Wood,  from  whence  tlic  Annand  fallcth.  Loch  Lomond  has  thirty 
islands  well  replenished  with  churclies  and  dwelling-houses,  and  is  re- 
markable for  three  things, — 1st,  a  very  j)lcasant  and  delicate  fish  without 
fins  ;  2d,  that  the  water  of  the  Loch  will  ottcn  swell  with  great  waves, 
though  no  wind  be  stirring ;  3d,  a  pasture  island  which  lleotetli  hither 
and  thither  as  the  wind  bloweth.  In  Loch  Fyne  there  is  more  plenty  of 
herring  than  in  any  part  of  the  coast  that  compasseth  the  island.  In' 
Argyll  there  are  many  rich  mines  full  of  metal,  but  the  people  have  no 
skill  to  find  or  try  out  the  same.  Lochaber  is  also  said  to  be  rich  in 
mines  of  iron  and  lead.    Inverlochy  is  liescribed  as  formerly  tiic  liuunt 
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of  French  and  SpMUsli  merchanta.  The  constant  report  also  goes  there 
that  there  i»  a  stone  of  such  nature  that  if  it  be  hidden  in  straw  for  a 

certain  season,  it  will  kindle  of  itself  and  consume  the  straw  to  ashes.  In 
Dundee  it  is  said  the  people  travail  very  painfully  about  weaving  and 
making  of  cloth.  In  the  Vale  of  Esk  the  sheep  have  such  fine  excellent 
and  white  wool  that  the  like  is  hardly  to  be  found  within  the  whole 
island.  The  Mearns  are  descrihed  as  having  a  very  fat  soil,  full  of 
pasture  and  abundantly  replenished  with  every  sort  of  cattle.  In  Fife 
ail  manner  of  grain  grows  plentifully,  and  where  there  is  no  corn,  there 
is  no  less  foison  for  cattle.  Black  stones  are  digged  out  of  the  ground, 
which  are  very  good  for  firing  ;  and  such  is  their  intolerable  heat  that 
they  resolve  and  melt  iron,  and  tlici  cfoi  -  '  are  very  profitable  to  smiths 
and  other  artificers.  These  black  stones  were  not  at  this  time  found 
except  between  the  Tay  and  the  T\Tie.  In  Fife  also  salt  is  made  in 
great  quantities  by  boiling  sea-water.  The  Forth  is  described  as  being 
plentifully  indued  with  cockles,  oysters,  mussels,  seals,  whales,  pellocks, 
and  great  foison  of  white  fish.  In  the  middle  of  the  Isle  of  May  there  is 
said  to  spring  up  a  fountain  of  clear  and  fresh  water ;  and  the  Bass  appears 
as  a  wonderful  crag,  rising  within  the  sea»  whmonto  is  bo  strict  and  narrow 
a  passage  that  a  man  shall  hardly  come  unto  it  by  a  fisher  boat»  and  thereto 
bat  at  one  place.  The  solan  geese  sre  said  to  bring  such  a  store  of 
sticks  and  boughs  together  for  <ieir  nests  in  spring  that  the  same  suffice 
the  keepers  of  the  Castle  for  the  yearly  maintenance  of  their  fuel.  The 
keepers  are  said  also  to  take  the  fish  captured  by  the  geese,  and  also  the 
young  geese.  In  the  bowels  of  these  geese  there  is  said  to  be  a  grease 
which  is  of  singular  foroe  in  medicine ;  and  when  the  skin  and  fat  are 
flayed  from  their  bodies  an  oil  is  obtained  which  i.s  very  profitable  for 
the  gout  and  other  diseases  in  the  haunches  and  groins  of  mankind. 
Lothian,  we  are  told,  for  bounty  of  soil,  is  not  inferior  to  any  region  in 
Scotland.  It  lias  many  towns,  but  Edinburgh  passes  them  all,  as  well  in 
policy  of  regiment  as  in  form  of  building  and  in  the  wisdom  and  riches 
ef  its  inhabitants.  The  famous  Maiden's  Castle  and  the  King's  chief 
Palace  triple  the  renown  of  this  great  city.  The  oily  spring  of 
St  Catherine's  is  mentioned,  and  is  strongly  recommended  for  cankers. 
Dunbar,  by  natural  situation  and  also  by  the  industry  of  man,  is  said 
to  have  become  one  of  the  chief  holds  in  Albion.  Going  north 
again,  the  Don  and  the  Dee  are  praised  for  the  greatest  store  of 
salmon  to  be  found  in  the  compass  of  ^Ubion,  and  likewise  the  "  greatest 
and  longest,  if  you  respect  their  quantity."  Ross  is  described  as 
almost  impossible  to  travel  on  the  west  by  reason  of  the  high  moun- 
tains, and  more  apt  for  w^ild  beasts  than  niankind  to  inhabit.  On 
the  p;ist,  however,  it  lends  itself  to  culture  and  graxing,  and  the 
well  watered  valleys  are  remarkable  for  a  sweet  and  savoury  grass,  with 
which  all  sorts  of  cattle  are  much  delighted.  Strathnaver  is  remark- 
able only  for  its  three  great  crags  or  points,  shooting  far  into  the  sea;  but 
Sutherland  is  a  profitable  region  for  grain  and  all  kinds  of  proyisions,  but 
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chiefly  for  the  noorialimeiit  of  bestial.  Turning  southwards  agaiD^  the 
Spey  is  said  to  run  with  such  invincible  force  as  to  beat  Vtack  the  aea  at 
flood-tide.  The  Eiver  and  Loch  Ness  are  both  declared  to  have  the 
remarkable  property  of  never  freezing,  and  even  of  dissolving  frozen 
substances  which  are  thrown  into  tliem,  and  of  restoring  to  animation 
bcnuirabed  cattle.  Of  Inverness,  it  is  recorded  that  great  abundance  of 
lici  ring  was  formerly  taken,  but  now  they  are  gone  "V)y  the  secret  work- 
ing of  God."  For  this  departure  of  the  herring,  liuwcver,  the  common 
people  Ijlamcd  the  indiscriminate  slaughter  o£  the  fi.sh  by  tlie  men  of  high 
culling.  In  the  woods  ul>out  Loch  Ness  there  was  great  .store  of  hart^ 
wild  horses,  roes,  martens,  foxes,  beavers,  and  weasels,  whose  skins  and 
cases  are  sold  to  strangers  at  huge  and  excessive  jirices.  In  Moray,  there 
are  not  oiily  iul  kinds  of  grain,  but  al&o  nuts  and  apples  ;  and  at  Loch 
Spynie  there  is  the  wonderful  brood  of  swans,  which  feed  on  a  peculiar 
herb  growing  in  ihe  lake.  Great  praise  is  given  to  the  whiteness  and 
finenesB  of  the  ttooI  of  the  sheep  of  Buchan.  In  the  diatrict  of  ^ains  a 
wonderful  atalagmite  cave  Is  described,  and  it  is  said  that  oats  grow  in 
many  places  without  cultnre  or  tillage.  Glasgow  is  celebrated  not  only 
for  St  Mungo's  Church,  and  a  University,  where  the  liberal  scteneea  are 
zealously  taught,  but  for  its  mines  of  gold  and  azure,  rubies  and  dia- 
monds being  sometimes  found.  At  Stirling  began  the  great  Caledon  Wood 
whidi  runs  through  Menteith  and  Stratheam  to  Atholl  and  Lochaber, 
and  in  which  the  wild  white  bulls  with  curled  manes  used  to  be  found ; 
but  these  bulls  at  the  date  of  the  narrative  were  only  to  be  found  near 
Cumbernauld.  Stermond  or  Stormonth  is  said  to  be  plentifully  indued 
with  grass  and  corn.  The  soil  of  Athole  is  said  to  be  liountiful,  and  it 
yields  corn  without  tillage;  in  particular,  the  fields  of  Lude,  if  well 
tilled  and  dressed,  yield  great  store  of  barley  without  sowing  any  seed. 
In  other  parts  of  this  district,  however,  the  soil  has  the  extraordinary 
property  of  turning  wheat  into  rye.  As  to  tlie  islands  on  the  west,  Islay 
is  said  to  be  a  rich  parcel,  30  miles  in  length,  full  of  coin  and  metal,  "if 
the  people  were  cunning  to  tind  and  trim  the  same."  The  description  of 
the  Western  Islands,  however,  is  extremely  confuted. 

As  Sir  Robert  Sil>l)ald  observes,  the  history  of  liishop  Leslie  with  the 
first  eonij)lete  map  of  Scotland,  marks  a  great  improvement  on  the  crude 
and  credulous  narrative  of  Lo.-ee.  The  great  work  of  liuchanan,  in  sjtito 
of  tlie  severe  animadversions  of  (Gordon  of  Str.iloch,  is  again  written  from 
a  more  sceptical  and  reliable  standpoint  than  that  of  the  Bishop,  and 
includes  Donald  Monro's  account  of  the  inlands.  * 

Buchan tm's  writings  are  supposed,  through  the  medium  of  Andrew 
Melvin,  to  have  furnished  much  of  the  Scottish  matter  in  the  great  Atlas 
of  Blaeu.  The  next  great  name  is  that  of  Timothy  Pont^  the  eldest  son 
of  Mr.  Robert  Pont,  minister  of  St.  Cathbert's  Church,  Edinburgh.  He 
was  a  systematic  geographer,  working  under  the  limitations  of  his  time. 
He  travelled  over  the  country  for  the  purpose  of  making  maps  and 
recording  descriptions.  The  original  draft  of  the  maps  were  mostly  done 
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hf  bis  own  lumds,  although  the  siapa  themielm  were  made  by  Qordon 
ti  Sttaloch  and  othen.  Pont  took  careful  notes  of  diita&ceB,  and  marked 
down  the  pnidueta  of  each  place,  aa  well  aa  the  aatiquitlei  of  the  locality. 
His  deseriptaon  or  Tcpoffraphy  of  Cuningham  is  dted  by  Sibbald  aa  the 
Doet  complete  specimen  of  his  style.   To  this  we  shall  afterwards  refer. 

In  the  mcantimr,  we  propose  to  give  some  account  of  the  Description 
^ Scotland  by  Bishop  Leslie.  Leslie  published  his  history  at  Rome  in  1 578, 
and  the  interesting  translation  of  bis  book  from  Latin  into  Scottish  by 
Father  James  Dairy mple,  religious  in  the  Scottish  Cloister  of  Ratisbon, 
first  made  in  1506,  lias  just  been  edited  for  the  Scottish  Text  Society  by 
the  Rev.  Father  Codv.    Cnriouslv  ertoiitrh,  Leslie  measures  the  Icnprth 
of  Britain  from  a  certain  village  in  Kugland,  licsidc  Cornwall,  named 
Winchester,  to  the  tarthtist  part  of  Caithness,  sometimo  called  Caniau, 
about  700,000  paces.    (Jl»scrviiig  upon  Ciesar's  account  of  the  Scottish 
climate,  Leslie  says  that  the  air  is  thicker,  and  there  are  more  clouds  tlun 
in  France.    The  north  winds  are  vehement,  but  he  thinks  they  prevent 
sickness,  and  make  the  country  more  wholesome.     The  result  is  that 
although  we  have  much  snow  and  colil  wet  weather,  tlie  "  sweat  ol" 
Britain  never  entered  SioLumd,    Thu  day,  whii-h  in  ('(/rnwuU  has  only 
aevcuteen  hours,  in  Edinburgh  has  eighteen,  and  in  Orkney  nineteen. 
Fot  two  months,  indeed,  in  Ross,  Caithness,  and  Orkney,  the  beams  of 
the  son  are  seen  sll  night,  so  that  people  can  see  to  read  and  write. 
GsneraUy  speaking,  although  the  writer  is  here  treating  of  Britain  aa 
s  whole,  the  land  is  extremely  fruitful,  bearing  everything  the  common 
OSS  requires,  except  spice  and  wine,  and  some  fruits,  which  are  largely 
imported.    Leslie  hints,  however,  that  there  might  be  more  labour 
aad  industiy.   In  the  high  country,  oats  is  more  prosperous  than  wlieat. 
AH  the  north  of  England,  and  the  greater  part  of  Scotland,  use  a  Veiy 
good  bread  made  with  great  labour  from  oats.   A  most  wholesome  drink 
called  ale,  is  made  from  bere^  but  this  is  better  in  England,  where  it  is 
brown  from  the  use  of  hops.   The  Merch  ale  is  the  best,  and  is  some- 
times kept  for  five  or  seven  years,  and  is  so  good  that  foreign  nations 
think  it  from  colour  and  taste  to  be  Malmsey.    The  greatest  part  of  the 
island  has  excellent  pasture  for  all  sorts  of  stock,  but  the  hilly  portions 
have  a  very  thin  grass.    The  fine  wool  of  the  sheej)  ha.s  greatly  assisted 
the  art  of  cloth-making.    The  forests  yield  timber,  and  are  remarkable 
for  their  great  stock  of  deer.    The  supply  of  fish  is  so  great  and  well 
known  that  nothiriL:;  need  be  said  about  it.    Tin,  lead,  gold,  and  iron  are 
all  found,  but  apparently  not  in  large  quantities.    The  siumdar  observa- 
tion is  made,  that  very  little  has  been  done  to  def-'ml  the  town«;  of  Scot- 
laud  by  walls,  btvause  tlie  Scatjj  have  learned       d(!fend  theuiscKes  by 
the  force  of  body  and  the  strength  of  mind.    The  Forth,  Clyde,  Tay, 
Dee,  Don,  and  Spey  are  the  only  ship-bearing  rivers  in  Scotland  which 
he  mentions.    The  general  division  of  the  country  he  makes  is  worth 
quoting:    "One  })art  lying  to  thu  .south  is  much  birthfuller  through 
fertility  of  the  ground,  and  nobility  of  the  blood  there,  and  more 
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poptiloiiBy  more  courtesy,  gentle  in  behaviour,  humanity  of  life,  civility  of 
manners."  The  other  "quarter  lies  to  the  north,  which  by  the  river  of 
Tay  towards  the  cast  is  separate  from  the  south  part.  But^  albeit  the 
north  part  be  horrible  in  ro>[i(  <  t  of  the  mountain  Graminus  and  other 
rough,  sharp,  and  hard  hills,  full  of  moes^  moor,  and  morass.  Notwith* 
standing,  in  this  pai-t  are  some  provinces  so  plentiful  and  of  greater 
ii^jines,  that  through  their  policy  they  are  cither  to  many  in  the  ^<oiith 
compair,  or  they  excel  many  in  the  south.''  Proceeding  to  speak  of  the 
particular  districts  of  Scotland,  Leslie  says  that  the  Mor^e  and  Teviot- 
dnle  are  both  plentiful  in  corn,  money,  and  men  of  war.  There  being 
little  wooil,  howovi'r,  reeds  or  straw  are  u.sc<1  for  firing.  Berwick  is 
described  as  a  fine  and  stroni^  town.  Duns  is  mentione<l  as  the  l)irtli|»l;uM'! 
of  Duns  Scotus,  the  Subtle  Doctor,  and  DunjjUiss  is  said  to  havu  a  beauti- 
fully decorated  collcL^iato  church.  He  coni^ratulates  Teviotdale  on  the 
fact  that  for  thirty  years  since  the  first  beginnings  of  the  Reformation  the 
revenues  of  its  monabUries  have  not  been  %  i< plated  bv  the  laws.  makes 
the  strange  blunder  of  stating  that  the  K.sk  run^  into  the  Tweed.  Ke- 
fcrriug  tu  Aimantlale,  ho  remarks  that  our  countrymen  give  the  name  of 
dales  to  valleys,  and  sometimes  the  name  is  used  as  equivalent  to  por- 
tions. In  the  west  and  north  of  the  Water  of  Forth  either  a  pro}>cr  name 
or  the  generic  siraih  is  used.  Dumfries  is  complimented  on  the  fineness 
of  its  cloth,  and  its  inhabitants  are  said  to  be  all  horsemen,  ready  for 
encounters  with  the  English.  Both  Upper  and  Lower  Galloway  have 
fertile  ground  and  much  pasture,  and  are  famed  for  white  wool  and  for 
ambling  or  pacing  horses,  which  excel  all  other  horses  by  many  days 
journey,  and  are  preferred  to  bigger  animals.  Among  othw  seaports  the 
White  Case  is  mentioned,  and  it  is  pointed  out  that  the  greater  part  of 
the  country  is  given  up  to  the  Church,  as  at  Glen  Cluden,  Glen  Luce,  and 
St.  Ninian's,  S^wcctheart,  etc.  The  sea-lochs  are  said  to  abound  in  herring, 
oysters,  and  other  fish,  but  mostly  in  fish  that  breed  among  ?tone«?.  Piise- 
ing  north  to  Ayr,  or,  as  he  calls  it^  Silurie,  attention  is  called  to  the  number 
of  icnigbts  and  barons,  whom  we  call  my  lords,"  living  there,  and  the 
number  of  fenced  castles^  although  there  are  many  more  country  houses 
and  claehans.  There  is  no  finer  cheese  than  here,  and  butter  in  great 
quantity.  There  are  a  great  many  bcc-hives  :  more  oats  and  bore  than 
wheat.  Strange  nations  are  said  ofton  to  arrive  at  the  port  of  Ayr. 
There  is  not  nincli  wood,  but  more  a.s  you  go  to  Clydt-sdalc.  At  TJenfrew* 
there  is  such  a  fishing  of  salmon  in  the  Clydf  that  sixty  lK)ats  mav  ni  ten 
be  seen  both  in  spring  and  in  smnnier.  Pai.sley  is  situated  among  knuwes, 
greenwoods,  shaws  and  forest ;  and  the  good  Bishop  becomes  elo»}uent  in 
praise  of  the  rich  and  magnificent  monastery  here,  and  the  ashlar  bridgo 
which  leads  to  it  over  the  river.  Govan  is  commended  for  its  good  alu, 
which  waa  known  through  the  whole  land.  Glasgow  is  the  most  renowned 
market  in  all  the  wesL  It  sends  to  the  east  countries  very  fat  cattle, 
herting  and  salmon,  ox-hides,  wool,  skins,  butter  and  cheese ;  to  the  west 
it  sends  com ;  to  the  Hebrides  and  Argyll,  and  even  to  Ireland,  it  sends 
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wme,  ale,  mead,  and  aqna  vit».  Bound  Gla^ow  are  a  great  many  garden 
herba,  apple  trees,  and  orchards.  Little  ships  come  to  Glasgow  Bridge, 
ten  miles  from  the  sea.  The  land  round  Glasgow  all  belongs  to  the  Aicli- 
bishop,  and  the  rents  have  not  been  raised  for  a  thousand  years.  The 
gold  mine  or  gold  strand  in  Crawfordrouir  is  mentioned.  In  Tweeddale 
there  ar^  men  known  to  have  500,  800,  or  even  1000  sheep.  These 
homed  sheep  aw  small,  and  with  short  tails,  but  their  flesh  is  as  tender 
as  that  of  cattle  fed  in  tlie  South  country.  Peebles  is  a  noble  town,  to  which 
frequent  pilgrimages  are  made.  There  is  a  gold  mine  in  Meggetland,  and 
the  forest  h  here  crowded  with  harts.  Lothian,  sometimes  tailed  Pent- 
land,  is  then  described  as  the  chief  province  for  fertility  and  tine  houses. 
He  speaks  of  such  gem«  -as  pearls,  rubies,  diamonils,  and  lapis  lazuli  being 
found  in  Lothian,  as  well  us  elsewhere.  In  the  account  of  Ivlinhnrgh  he 
Gvnuot  forbear  the  observation  that,  although  the  nunnery  of  the  Sciennes 
was  purcist  of  all  from  suspicion,  it  wa«  the  second  building  in  Scotland 
destroyed  by  the  "  atlversary."  Stirling  is  just  as  fertile  as  Lothian,  and 
has  abunflance  of  salmon.  It  is  noted  for  j)eas  and  beans,  and  has  plenty 
fuel,  which  is  oddly  described  as  "  eldiuc  of  fyrc,  quhither  ye  wisse  it  war 
of  moss,  trie,  or  stane."  Stirling  Castle  is  thought  to  be  not  so  strong  as 
the  Maiden  Castle  of  Edinburgh,  on  account  of  Demyat  standing  oppo- 
site. The  Mans  Dcl&rosus  is  called  the  Mountain  of  Sturte,  or  Snawdoun. 
The  Tor  Wood  is  described  as  extending  from  Callander  and  Calder  to 
Loehaber,  and  Menteith  is  commended  for  its  cheese.  Going  to  the 
Lennox  country,  the  Castle  of  Dumbarton  is  qnaintly  described  as  **  lyke  a 
kng  peir  sett  in  a  round  aple,  and  put  in  the  nuik  of  a  round  table."  In 
the  multitude  and  excellence  of  its  fish,  Loch  Fyne  seems  even  then  to  have 
been  preeminent  Argyll,  except  in  parts  of  Enapdale,  is  said  to  be  very 
onmeet  for  com,  except  in  some  glens,  but  fit  enough  for  deer  and  wild 
cattle.  The  flesh  of  these  wild  cattle  is  highly  praised,  and  seems  to  have 
been  much  used,  the  best  kind  being  in  Carrick.  Down  there,  the  cow* 
calves  only  are  kept  on  the  farm,  the  bulls,  after  being  fed  in  summer,  are 
sold  fat  at  winter  time,  and  generally  killed  and  salted,  as  the  Scottish 
people  never  cared  much  for  salt  pork.  Proceeding  with  his  account  of 
the  Argyll  country,  Leslie  gives  a  high  character  for  fertility  to  both 
Lorn  and  Kintyre,  but  the  relative  positions  of  these  districts  it  is  impos- 
sible to  reconcile  w  ith  the  maps  of  the  time.  '  Beyond  Lorn,  the  land,  as 
it  were  in  disdain,  is  driven  to  a  straight  and  great  narrowness,  extending 
itself  to  the  llighhin<l  seas,  of  a  certain  great  peninsula,  00  miles  or  there- 
about in  length,  with  Hoods  flowing  round  about,  and  wati  rj-  ways  even 
so  of  the  pea,  which  bounds  they  now  call  Kintyre.  '  The  passage  to 
Ireland  is  stated  at  16  miles.  Perth  and  Fife  are  both  given  a  high 
character  for  fertility,  the  observations  of  13oece  on  jiLrrieuIture  in  Athole 
beinir  repeated.  **8tane  coles  "  are  abundant  in  P^ife.  and  arc  used,  aiiiong 
other  ijiiiigs,  in  the  making  of  white  salt,  of  which  there  is  also  a  factory 
on  the  brae  on  the  Lothian  side.  The  composition  of  peat  or  turf  used 
for  fire  causes  the  learned  writer  no  little  astonishment   He  speaks  of 
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tha  6t  7,  or  8  eublts  depth  of  f»t  mossy  ground,  like  glue,  with  greet 
stocks  and  blocks  of  oak  aod  other  trees,  some  rotten  through  age,  but 
others  quite  fit  for  building,  not  in  the  least  worm-eaten.  He  cannot 
understand  how  trees  ever  grew  in  such  barren  pUcee,  or  how,  since  they 
must  have  grown,  the  earth  came  to  be  raised  over  them  in  this  way.  He 
concludes  that  tliare  must  have  been  a  great  forest  before  the  Deluge^  and 
that  the  matter  deposited  by  the  flood  gradually  hur  dened  into  the  earth, 
now  used  as  peat.  Going  north  again  to  Locha)>er,  Leslie  records  that 
the  prnpln  therc^  do  no  justice  to  their  fine  rivor  salmon-fi^^hings,  because 
thoy  will  not  lot  strangers  t-onio  to  help  in  catching  the  tish,  but  desire  tn 
keep  all  for  themselvp*:.  He  also  repeats  the  statement  of  Boece  that 
East  Ross  is  famous  for  fat  cattle,  an»l  a(Ms  that  many  falcons,  spar-hawks, 
and  eagles  are  found  ther'-.  Tli«^  capercailzie,  called  by  the  vtdgar  the 
horse  of  the  forest;  a  bird  with  rough  feet  and  red  brea.st,  called  "the 
cock  tliat  builds  in  places  hard  and  dilUcult  to  come  to,"  viz.  the  grouse : 
the  black  cock,  which  lives  on  the  small  bla<les  of  trefoil :  the  great 
guftard  ;  the  partridge  ;  the  laverock,  of  which  twelve  can  l>e  got  for  a 
French  sou ;  the  crane ;  and  the  heron,  are  all  i)lentiful  in  Scotland  ;  but 
we  have  few  pheasants,  storks,  turtle  doves,  fieldfares,  or  nightingales. 
In  Lochbroom,  Boas-shire,  there  is  a  miraculous  quantity  of  herring. 
Twenty  years  before  it  had  been  still  greater,  and  the  French,  Flemish, 
and  English  fishermen  were  coming  regularly  there  for  these  fish ;  the 
decrease  of  herring  was  considered  a  divine  punishment  for  bloodshed. 
Generally,  the  best  winter  fishing  for  herring  is  on  the  Clyde  and  the 
lochs  there,  especially  Loch  Fyne,  where  the  fish  are  fatter  and  more 
savoury  than  elsewhere ;  later  on  the  fishing  begins  south  at  Gairick  and 
Galloway,  and  on  the  east  about  Fife.  Leslie  doubts  if  anywhere  in  the 
world  there  is  more  variety  or  abundance  or  greater  cheapness,  of  fish 
than  in  Scotland.  Among  others  he  mentions  turbot,  fluke,  plaice, 
mackerel,  cod,  perch,  wad  oysters,  buckies,  and  other  shcllHsh  among  the 
stones.  The  historiographers,  we  are  told,  called  the  Firth  of  Cromarty 
the  port  of  safegiianl  and  safety.  Dingwall  i<*  reported  to  have  great 
wealth  of  salmon.  Red  Tastle  and  the  Tower  of  Lovat  are  mentioned  as 
being  even  at  that  time  ancient  keej)f!.  The  method  of  catching  fish  in 
long  H  irk.  r  creels  is  j)iactis("l  ;'t  the  famous  ford  calleil  the  Stoi>kfoid  of 
the  Koss.  In  Sutiierland  the  land  is  very  convenient  for  feeding  cattle  and 
wild  deer;  "fpihair  throuch  the  rentis  to  the  posst  ssuurs  is  the  mair 
protlitablr  and  .sueit,  <julien  throuch  the  less  labour  and  expenses  the 
ground  provydes  quhut  is  .sutlicicnt  for  them,  frilie  as  it  war."  The 
Bishop,  when  he  gets  near  home,  may  be  pardoned  for  a  little  enthusiasm. 
Here  is  his  description  of  Moray.  It  is  a  country  alone  by  ail  the 
rest  commended  with  us  for  both  plenty  and  pleasure.  For  it  is  even 
and  plain,  without  dubs  or  mires,  marvellous  delectable  in  fair  forests,  hi 
thick  woods,  in  sweet  and  sairing  flowers,  well-smelling  herbs,  pleasant 
meadows,  fine  wheat,  and  all  kind  of  stuff,  orchards  and  fruitful 
gardens,  and  then  so  near  the  coast.   There  is  the  air  most  wholesome, 
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ineorrupt,  tempentt6|  doads  and  run  much  less  than  in  any  other  place, 
and  therefore  great  increase  of  com.  And,  afterwards,  he  apeaks  of  the 
fertility  of  the  ground,  the  element  of  the  heayen,  and  the  gentleness  of 
the  veather.  In  this  happj  land,  which  modem  doctors  call  the  Riviera 
of  Scotland,  we  must  for  the  present  leave  Bishop  Leslie. 


OBITUAKY,  IbSe. 

BoBKBT  Flboel,  the  German  explorer,  who  gained  great  distinction  by  his 

mimeroTis  voyages  (1875-1880)  on  tho  Lower  Niger,  and  by  his  fxploratinn  of  the 
upper  course  of  the  Eeuuii  and  the  high  tiihlr-landa  of  the  Adamawa,  died  on 
the  nth  of  September  at  Brasd,  a  station  at  the  mouth  of  the  Niger. 

Paul  Soleiixft,  who  wns  horn  at  Nimcs  in  1812,  died  at  Aden,  on  the  10th 
of  September,  of  a  disease  contracted  in  the  course  of  his  African  explorations— a 
work  to  which  he  had  devoted  his  lifetime.  His  memorable  journey  into  the 
Sahaia^  in  the  course  of  which  he  penetrated  to  the  oasis  of  Ain-Salah,  was  made 
m  the  yean  1873-74.  Thereafter  he  formed  the  design  of  travelliDg  from  Senegal 
to  Algeria  by  way  of  Timbuctu,  but  he  was  not  allowed  by  the  French  Government 
to  go  beyond  the  borders  of  Senegal.  His  next  enterprise  had  for  its  object  to 
open  up  Shoa,  a  small  Abyssinian  kinfjdom,  to  French  commerce.  He  therefore 
left  France,  to  which  he  had  returned  from  Senegal,  for  Obork,  in.stalled  himself 
at  Sagallo,  and  proceeded  thence  to  the  residence  of  King  Menelik,  to  whom  he 
pointed  out  the  advantages  that  would  accrue  from  his  altering  into  relations  with 
the  FVench  factories  on  the  Bed  Sea.  He  made  several  journeys  from  Sboa  to  the 
Bed  Sea,  and  also  into  the  interior  parts  of  Abyssinia,  and  has  published  accounts 
of  these  in  three  separate  works. 

At  Paris,  on  the  3d  of  November,  died  M,  Felix  BbLLT,  who,  in  185G, 
attempted  to  cut  throuirh  Central  America  fat  Lake  Nicaragua),  and  was  tlic  first 
who  had  ever  made  such  an  attempt.  The  project  was  revived  two  years  later, 
but  fell  through.  Af.  Belly  was  a  contributor  to  several  rench  juuruals  and 
reviews,  and  also  to  the  Revue  de  BelgiqiUj  in  which  he  published  a  remarkable 
Study,  entitled  "The  Seven  Wonders  of  the  World."  Asides  being  a  talented 
writer,  he  took  the  initiative  in  several  important  undertakings,  and  was  remark- 
able for  the  energy  with  which  he  prosecuted  whatever  scheme  he  took  in  hand. 

At  Innsbruck,  on  the  14th  of  August,  died  Pbopxsbob  B.  JtTLG,  a  high 
authority  on  the  Mongol-KaUnuk  languages,  with  which  he  had  been  familiar 
from  his  youth.  He  was  Flrofessor  of  Classical  Philology  in  Innsbruck 
University. 

The  lamented  death  of  Br.  G.  A  Fischkb,  distinguished  for  hisezplMations 

m  Eastern  Africa,  took  place  at  Berlin  on  the  11th  of  Kovember  last.  Having 
settled  in  187(5  as  a  physician  in  Zanz.iV'ar,  he  made  from  thence  occasiorml  p\ 
cnrsions,  both  aloni;  tiie  coast  and  into  the  interior  of  the  country.  His  tir.st 
journey  was  made  in  1877,  and  extended  along  the  coast  aa  far  north  as  Vitu. 
In  the  following  year,  be  ascended  the  Dana  to  Massa,  and,  in  the  course  of 
this  expedition,  halted  for  a  time  at  Eau  on  the  river  Osi.  About  the  end 
of  1862,  be  set  out  from  Pangani  with  the  intention  of  advancing  to  the  Victoria 
Nyanza  and  Sambaru  Lakes,  but,  owing  to  illness  and  the  opposition  of  the 
Masai,  he  was  forced  to  retrace  his  steps  when  he  had  penetrated  as  far  as  Lake 
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NaiTasha.  Since  his  route  lay  betwceu  the  more  easterly  route  taken  by  Mr. 

Th'nnsMii  and  the  more  westerly  taki  m  1-y  Mr.  Stanley,  he  added  an  important 
contribution  to  our  knowledge  of  that  part  of  the  country.  On  the  2d  of  Aueust 
1885,  he  again  left  Paugani,  biding  nuw  in  command  of  an  expedition  iutruiited 
to  him  by  Herr  Junker  for  the  rescue  of  his  brother,  who  was  supposed  at  that 
time  to  be  with  Emin  Pasha*  In  January  he  reached  Eagehi,  at  the  aoafhern 
extremity  of  the  Victoria  Nyanza,  where  be  learned  that  the  route  throu^ 
Uganda  was  closed.-  He  therefore  proceeded  along  the  eastern  shore  of  tlie  lake, 
and  eveutnallv  n  Mr]>cd  the  Baringo  Lake.  F?iit  this  was  the  limit  of  li is  pro- 
gress. The  country  was  ravaged  by  famine,  his  resources  were  exhausted,  and 
further  supplies  were  not  procurable.  Ue  was,  therefore,  most  reluctantly  forced 
to  abandon  his  enterprise,  and  to  return  to  the  coast  Dr.  Fischer  unfortunately 
has  published  comparatively  few  records  of  bis  observations  and  discoveries.  In 
1885,  however,  two  volumes  from  his  pen  appeared,— />a«  Mdmi  Lami,  in 
which  he  gave  an  account  of  his  first  journey  to  the  Masai  country,  and  Mehr 
Licht  im  dunklen  WelttfU. 

Admiral  Bedford  (J.  T.  Pim,  R.N.,  a  daring  Arctic  explorer,  distinguished 
for  his  energetic  advocacy  of  the  project  for  connecting  the  Nioiragiia  Lake 
with  the  Mexican  Gulf  by  means  of  a  railway  line,  died  on  the  30th  of  Sep- 
tember List  He  was  born  at  Bideford,  Devonshire,  in  the  year  1826.  At  the 
age  of  sixteen  he  entered  the  Royal  Navy,  and  while  serving  under  Captain  H. 
Kcllett,  in  H.M.S.  Ihrahf  (1-^ la-IHni),  took  j.art  in  the  ycireh  for  Sir  John 
Franklin  by  way  of  Behrinxf^  Strait?*.  Aft<  r  his  promotion  to  the  rank  of 
Lieutenant  he  formed  the  phui  of  an  expedition  to  search  for  the  lost  ships  of  the 
Franklin  expedition  along  the  shores  of  Siberia.  The  Czar  Nicholas,  however, 
refused  his  sanction  to  this  enterprise,  and  Pim  therefore  joined  the  search 
expedition,  commanded  by  Sir  E.  Belcher,  in  the  year  1862.  In  the  course  of 
this  service,  he  crossed  on  the  ice  from  the  ReMtlntvy  one  of  the  searching 
vessels,  on  the  ejist,  to  the  hivt  ^tiffntor,  under  Captain  \\.  Maclure,  on  the  west, 
and  thus  enrned  the  distinct  inn  ul  Imvine  in  TTsnunt  r  accomplished  the  North- 
West  l'a.-».-4uge.  After  this  lie  was  engaged  in  tlie  Crimean  war,  and  subsequently 
in  the  hostile  oiierations  against  China,  in  the  course  of  which  he  was  severely 
wounded.  His  services  were  rewarded  by  his  being  promoted  to  the  rank  of 
Commander.  Towards  the  end  of  ]h.'>s  he  visited  the  Isthmus  of  Suez,  and 
wrote  a  pai)er  on  the  proposed  Suez  Canal,  which  was  read  and  discussed  at 
lencrth  at  a  meeting  of  the  Koynl  Ceoirrnphical  Society.  Shortly  afterward?  he 
wua  u[»|)oiiitf'd  to  the  coiiiinaii<l  (»f  the  (jonjnn^  and  w.as  .^ent  to  llic  ^\'est  Imlies 
and  Central  America,  for  the  puri»oe.t',  among  utlier**,  of  protecting  the  Kepuljlic  of 
Nicaragua  against  the  filibusters  led  by  General  Walker.  It  was  while  engaged 
in  this  service  that  he  entered  warmly  into  the  question  of  inter-oceanic  transit 
across  Nicaragua.  In  1861  he  n  tir<  1  from  active  service  on  half-pay,  and  two 
yeai^  afterwards  returned  to  Central  Aniciica.  in  order  to  explore  the  line  of  route 
for  the  projected  railway,  for  which  he  ha<l  formerly  found  a  suitable  terminus 
at  Pim'ti  Bay,"  3.'»  miles  north  from  (Treytown,  ou  the  Mexican  Gulf.  This 
project,  as  is  well  known,  eventually  failed,  lu  the  subject  of  our  notice 
was  advanced  to  the  rank  of  Captain,  and  two  years  afterwards  finally  retired 
from  the  naval  service.  He  then  applied  himself  to  the  study  of  law,  and  in  1873 
was  called  to  the  bar.  In  the  following  year  he  entered  Parliament  as  niembcr 
for  Gravcscnd,  which  he  represented  till  the  dissolution  in  1880.  Thereafter  h«' 
travelled  much  in  North  Auu'rica.  Aiik'Til;  other  works,  he  wrote  Th>  Gate  <>/ 
tJu:  I'acijic,  The  ^Ugro  and  Jamaica^  Jottings  on  the  Roadside  in  I:^aruifM, 
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Nicaragua,  and  Motquito.  In  1852  he  was  elected  a  Fellow  of  the  Royal 
Geographical  Society— to  the  journal  of  which  for  Norember  last  we  are  indebted 
for  the  foregoing  partiodanH-aad  last  year  he  became  a  member  of  the  Scottish 
Qei^phical  Society. 

LiKUTENANT  Palat,  who  started  in  October  1885  from  Algiers,  in  order  to 
reach  Timbuctu  tliroiif,'h  the  Sahara,  was  assassinated  by  his  guides  in  the  oasis 
of  Tidikelt,  near  Ain-salah,  a  stutiou  in  the  Tuareg  country.  This  was  not  far 
from  the  place  where  the  Flatters  expedition  was  massacred  somo  few  years  ago. 
The  murder  of  the  unfortunate  Liouteaaut  was  perpetrated  on  the  oth  of  March. 
The  P^ncb  Ckt^enimait  has  been  niged'  to  send  an  expedition  against  the 
Toang  tribes,  to  prevent  the  recunenee  of  suoh  inctdents. 


PROCEEDINGS  OF  THE  SCOTTISH  GEOGRAPHIOAL  SOCIETY. 

An  Ordinary  Meetina:  of  the  Society  was  lield  in  the  Masonic  Hall,  E'lin- 
burgh,  on  the  evening  of  24th  January.  The  Lord  Provost  of  Edinburgh,  Vice- 
heddent,  was  in  the  chair.  Colonel  Sir  Frauds  de  Winton,  ^ar-Administrattw^ 
General  of  the  Congo  Free  State,  read  a  paper  on  "The  Congo :  its  Fnst  and 
Present,"  which  will  be  published  in  a  subseqaent  number  of  the  Magazine. 

On  tlie  C'lnclusiun  of  the  paper,  Mr.  Eddie,  a  missionary  who  had  spent  three 
years  on  the  ( 'ontjo,  addressed  a  few  remarks  to  the  meetinjr.  Dr.  Macgregor 
moved,  and  Sir  Alexander  Ohristisou  seconde<l,  the  vote  of  thanks  to  the  lecturer, 
s&d  Mr.  A.  L.  Bruce  paid  a  similar  compliment  to  the  chairman. 

Colonel  Sir  Francis  de  Winton  read  the  same  paper,  on  Wednesday  the  26th 
January,  before  the  Glasgow  Branch  of  the  Society,  in  the  Hall  of  the  Philoso- 
phical Society,  Bath  Street,  ^ft  W.  Kenny  Watson  presided,  and  Dr.  Thomas 
Mttir  moved  tiie  vote  of  thanks  to  the  lecturer. 


GEOGRAPHICAL  NOTES. 
EUROPE. 

letluUL — ^Dr.  Thoroddsen,  the  Icelandic  geologist,  who  in  1882  was  oommis- 
siooed  by  the  Althing  to  explore  the  east  side  of  the  island,  and  who  two  years 
laterpaidavisit  to  the  lava  waste  of  Od^lthahraun  in  North  Iceland,  has,  during 
the  jiast  summer,  explored  the  inhr>sj)itable  and  almost  impassable  parts  of  the 
north-west,  wliichare  but  little  know  n  and  liaveonly  .seldom  been  visited  in  part 
since  the  middle  of  last  centur>'.  In  July,  whilst  exauiiuing  the  Breithi  Fjord,  he 
was  confirmed  in  the  opinion  that  several  glaciers,  for  instance  the  GUva  Glacier, 
are  much  leas  extensive  than  they  are  represented  to  be  on  the  maps.  In  August, 
under  very  unfavourable  climatic  conditions,  he  traversed  the  esst  coast  ni  the 
ialsnd  as  far  as  the  neighbourhood  of  the  North  Cape. 

His  Topography  of  tbfl  inofsnt  Hortb  Brltoos  and  the  aams  AUblon. — From  the 
SaAtman  of  ad  January  1887,  we  extract  the  following  from  the  pen  of  Mr. 

Donald  Clark,  of  Roseneath  : — The  ancient  North  Britons  had  the  word  Mor- 
hheinn  (trreat  mountains),  in  early  Scotch  Morrcn,  now  oKsolete,  but  still  to  be 
seen  in  the  Ossiaaic  poetry— such  as  Fingal,  King  of  Morven— viz.,  King  of  the 
VOL.  UL  o 
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Grampians,  we<»t  of  the  Druim  Albin.  And  tliey  bad  Aird  na  mar  bheino  (pro- 
montory of  tbe  great  mountain),  now  in  Ckelie  and  Englisli  ArdnamucbD ; 
also  Mor  urd  (great  promontory),  now  Morairn,  and  in  Engliah  Morren,  aim 
Morvem  (fMurish  of).  They  had  likowiee  <3arbh  mhonanin  (coarse  or  nigpd 

hills),  called  by  the  Romans  Orampiis,  Orampinp.  and  in  Fnt^lish  Grampian. 
The  samo  was  railed  in  Celtic  Garhh  duthaich  (coarse  or  rugged  country),  and 
is  now  rendered  in  Gaelic  Gaidhealtach  (Highlands).  From  this  arose  AirU  na 
Gaidhealtach  (promontory  of  the  Highlands),  rendered  Arghail,  and  called  by  the 
Romans  when  in  Britain  Argathelia,  and  in  English  Argyll.  From  the  aboTe  we 
hare  Gudheal  Daoine  (signifying  the  Highland  People),  rendered,  as  seen  in  old 
writings,  Gaidheilge,  Gaidheal.  Gadhel,  Goidel,  Ghael,  now  Gael  (Higlihintlcr) ; 
and  Gaidheal  Labhart  (>i<;nirving  the  Gael's  speech),  rendered  Gaoidhelge, 
Gadhelic,  Gaodlic,  Ghaelic,  now  Gaelic 

The  Name  Britain. — From  the  Celtic  word  Alpin  (signifying  mountainous). 
The  Gauls  in  France,  and  from  the  Gauls  the  Greeks  and  Komans,  in  early  times 
called  the  British  Isles  Albion,  Albyan,  Albin,  etc,  and  they  called  the  saine 
Bheinn  eilean  (mountainous  island),  which  was  rendered  as  now  in  Gaelic^ 
Breatunn ;  in  Welsh,  Prydain ;  in  English,  Britain  \  by  the  Bomans,  Biitattniis; 
and  in  Kndii^li,  Britannia. 

The  early  Xei  th  Britons  had  the  words  Ard  bheinn  (high  mountain.^),  and 
rendered  Alpin,  Albin,  Albainn,  etc.,  now  the  Celtic  name  of  Scotland  ;  but  this 
originally  meant  only  the  hilly  part  of  North  Britain,  north  of  the  Clyde  and 
Forth  ;  and  the  inhabitants  were  called,  as  they  still  are  in  Gaelic,  Albannach 
(Albions),  now  the  Celtic  name  of  the  Scotch,  but  originally  meaning  only  the  in- 
habitants north  of  the  Clyde  and  Forth ;  by  the  Romans,  Albanactus,  They  luul 
the  words  Brai^h  Albin  (the  uplands  or  tops  of  Albin),  and  rendered  Bread- 
alban.  About  Loch  Tay  is  now  called  Breadalbane,  but  Breadalbane  jiroper 
included  Ben  Lawcrs,  Ben  j^lacdhui,  and  the  highest  points  of  the  Grampians. 
And  they  had  An  dniim  Albin  (the  ridge  or  spine  of  Albin).  This  is  a  rid^  of 
mountains  that  runs  up  the  centre  of  Albin,  from  and  including  Ben  Lomond  into 
Sutherland — so  called  as  being  the  natural  boundary  between  those  on  the  east 
and  those  on  the  west  of  the  same,  each  having  a  king  and  government  of  their 
own.  Thus,  the  hilly  part  of  Xnrth  Britain,  north  of  the  Clyde  and  Forth,  had 
lor  long  been  known  by  two  names  put  in  eoumiou— viz.,  Gaidhealtach  (High- 
lands) and  Albin— the  name  Albin  predominating — until  Kenneth  MacAlpin  in 
B43,  at  the  head  of  the  Fingalian  Scots,  indoding  the  Dalriads,  brought  all  North 
Britain  under  one  king  and  goTemment,  and  tiie  oountiy  i^r  that  time  was 
called  after  them  Scot's-land  (Scotland)  ;  and  aU  North  Britain  was,  for  the  first 
time  in  Celtic,  called  Albin  (the  Celtic  name  of  Scotland).  North  f>f  the 
(  lydeand  Forth  has  since  l>een  known  in  Gaelic  as  Gaidhealtach  (Highlands) 
only.  By  this  time,  843,  broad  Scotch,  or  early  En»„di5?h,  had  got  into  some  form 
in  the  Lowlands,  eiiUed  in  Gaelic  Bruidhinn  yallt  ^Lowland  speech),  and  rendered 
Beurla  (the  Gaelic  name  of  the  English  language).  North  of  the  Clyde  and 
Forth  was  thus  called  in  English  '*  high-lands*'  (Highlands) ;  and  itsinhaTntsnts 
" high-landers"  (Highlanders). 

Thus  the  Albin  of  the  early  Britons  included  only  tbc  hilly  part  of  North 
3  hi  tain  north  of  the  Clyde  and  Forth;  and  all  the  inhabitants  south  of  Albin 
were  called  Breatunnech  (Britons).  Those  on  the  border  of  Alhin  were  called 
Breatunnech  Strath  Cluidh  (the  Britons  of  Strath  Clyde) ;  and  their  stroDgboId 
was  called  Dun  na  Breatunnech  (Fort  of  tbe  Britons— vis.,  Fort  of  the  Britons 
of  Strath  Clyde),  now  Bun  Breatun,  and  in  English  Dumbarton  \  by  the  Bomans 
Castrum  Bhtonum  (Fort  of  the  Britons). 
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Poimlatlon  of  Germany. — A  census  is  taken  every  five  years.  The  population 
in  1870  was  40,816,240;  42,727,360  in  LSTf) ;  45,234,061  in  ISsO  ;  49,840,900 
in  1865 ;  showing  a  mean  annual  increase  of  400,0uu  iuhabitauts,  exclusive  of 
tbe  yearly  emigration,  which  is  said  to  ezoeed  160,000  bouIb.  The  population 
of  Fhuoa,  on  Ist  December  1885,  was  estimated  at  28,318,468,  and  the  popnla- 
tion  of  Berlin,  on  18th  September  last,  reached  in  number  1,340,668  inbabitanta. 

Boeala  and  Bmegvflaa.— In  the  MiUheitungm  of  the  Vienna  Geographical 
Society,  No  11, 1886,  there  is  a  paper  by  Dr.  Frans  Ritter  von  Le  Honnier  on 

tbe  population  of  Bosnia  and  Herzegovina.   It  ia  a  notable  fact  that  in  these 

e  nntrV-?  tho  femnle  population  is  much  lower  than  the  mnle,  which  is  in  con- 
tmt  to  the  proportion  found  in  the  rest  of  Europe.  For  every  thousand  ]iorsons 
there  are  &27"7  men  and  only  472"3  women.  He  does  not  find  that  the  Moham- 
nedin  religion  eaerdaea  any  Inflitenee  upon  thb  proportion. 

AFRICA. 

Population  of  Algeria.— The  following  are  the  complete  results  of  the  census 
in  1886 :— French,  219,6-27— increase  since  1881,  24,209;  naturalised  Jews, 
42,595 — inrrease  since  ISsi.  6032  ;  Mussulmans,  3,284,762 — increase  since  1881, 
442,265  ;  foreigners.  206,21.1— increase  since  1881,  23,838. 

Western  SaMra  Desert. — The  exjiedition  under  Captain  Cervora,  despatched 
by  the  Madrid  Geographical  Society,  arrived  from  Africa  at  Los  Pahnas,  Canary 
blea,  on  Slat  August  The  expedition  left  on  16th  June  last  the  factory  of  Kio 
de  Chro,  and  returned  there  on  24th  July,  coming  from  the  Westem  Salum, 
vitbont  proTiaiona,  without  clothes,  and  in  a  deplorable  condition.  They  had 
to  endure  terrible  sufferings  in  the  deaert*  were  several  times  threatened  with 
death  by  the  natives,  and  suffered  hunger  and  thirst  under  a  burning  sun.  Tho 
result  of  their  investigations  goes  to  show  that  the  region  of  Hadrar,  which 
was  supposed  to  be  tio  rich  and  populuu.^,  is  nothing  mure  or  less  than  a  continua- 
tion of  the  desert,  without  rivers,  having  no  other  inhabitants  than  the  nomad 
tribes,  vho  live  in  the  greatest  poverty. — Bulletin  de  la  Soe*  de  Giog,  de  Mar- 
mUe,  Tome  xL,  Ka  1. 

Tki  BniA  vaSha  SaUaf  Bipadltaan.— We  an       to  state  that  the  expedition 

for  the  relief  of  Emin  Pasha,  under  the  leadership  of  Mr.  H.  M.  Stanley,  left 
London  on  Friday,  -2 1st  January.  Mr.  Staidey  travelled  direct  to  Brindi.si,  and 
took  the  P.  and  U.  steamer  for  Alexandria,  e»  rotile  for  Zanzibar.  It  is  his 
intention  to  olitain  an  interview  with  Dr.  Junker,  before  definitely  deciding  on 
tbe  route  by  wiiicb  he  will  conduct  ids  expedition  to  ttie  Egyptian  Jbk^uatorial 
Frorincea.  We  may  be  aura  that  Mr.  Stanley,  from  hia  reaponaible  poaition, 
will  adect  the  best  route  for  the  purposes  of  his  misaion ;  but  he  haa— wisely  we 
tiunk,  especially  if  it  is  to  be  an  East  Coast  route — decided  to  keep  his  plans 
?eprrt.  Tn  liis  publisheil  statements,  it  is  true,  be  showed  a  preference  for  the 
route  by  the  Congi),  but  it  docs  not  at  all  follow  that  this  route  will  be  the  one  his 
exjiedition  will  take.  His  arrangements  provide  against  every  contingency,  so 
that  every  available  route— except,  perhaps,  that  by  the  Lakes,  where  the  trans- 
port atrangemento  are  scarcely  adequate  for  ao  laiige  an  expedition  aa  he  oom- 
iDsnda— ia  open  to  him.  Our  readers  will  be  sufficiently  informed  of  tlie  merite 
or  demerits  of  each  route :  Dr.  FeUdn,  in  his  paper  published  in  the  December 
Ttambcr  of  our  Ma]E^zine,  set  them  very  clearly  before  us  ;  and  he  subsequently 
vi.sited  London,  and  conferred  with  Mr.  Stanley  on  the  subject.  Of  Dr.  Felkin's 
route,  it  may  at  lea^t  be  said  tiiat  it  traverses  a  less  extent  of  unknown  country 
by  some  hundreds  of  miles  than  any  of  tiie  others.  The  advantagss  elaimed  by 
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Mr.  Stanley  for  the  route  by  the  Congo  were  let  forth  ia  his  speech  at  the  fiuewell 

banquet  given  in  his  honour  on  20th  Januaiy.   Mr.  Stanley  said 

"  I  know  if  I  go  to  any  part  of  Africa  on  the  East  or  on  the  West  Coast,  and 
ask  the  people  about  an  unknown  distrif they  will  tell  me  the  longest  stories 
on  record  as  to  the  people  in  that  uiiloiown  land.  I  never  came  to  the  fringe  of 
an  unknown  district  but  the  people  said  the  individuals  in  that  unknown  dis- 
trict wero  the  wont  possible  people  on  the  face  of  the  earth.  If  I  adnd  them  as 
to  the  district  between  Stanley  Pool  and  Emin  FtofaA,  tfa^  woold  say  there  was 
not  a  worse  spot  in  the  whole  of  Africa.  I  prefw,  howoTW,  that  unknown  hos- 
tility to  the  known  hostility  which  we  are  sure  to  encounter  throngli  Mwanga's 
territory,  or  in  that  of  the  Tiuirderous  Wakedi.  The  title  of  the  cxi)e(lition  is  the 
'Emin  Pasha  Relief  Exi)e<lition.'  Emin  Pa.«!ha  has  some  18<Kj  soldiers  and  some 
4000  irr^ulars.  All  that  he  requires  is  powder,  and  the  means  to  make  a  proper 
fight,  if  attac^d.  We  are  supposed  to  carry  him  the  means  that  he  requires. 
Suppose  he  desires  to  return,  or  the  means  to  ensble  him  to  fight,  strengthen  his 
position,  and  stretch  out  his  influence  amongst  the  Mahdi*8  people.  Why,  if  that 
were  his  desire,  and  we  reach  him,  then  he  will  have  the  opportunity  t)f  doing  m. 
It  would  not  be  much  of  a  relief  expedition  if  I  started  from  the  East,  say,  with  ten 
or  twelve  tons  of  cartridges  and  powder,  and  I  found  myself,  about  two-thirds  of 
the  way,  bereft  of  every  cartridge.  I  would  simply  be  adding  to  the  difficulty  of 
Emin  Puhai  instead  of  relieving  him.  Therefore,  those  tons  of  powd^  and 
millions  of  caps  are  a  tremendous  anxiety.  So  I  found  it  necessary  to  consult 
my  charts  and  cast  a  retrospect  When  I  looked  at  Masai  Land  and  read  Mr. 
Thomson's  book,  I  came  to  the  conclusion  that  such  a  very  precious  article  as 
gunpowder  and  cartridges  were  in  danger  of  being  annexed  by  the  first  jMtwerful 
prince  I  came  alongside.  Then  I  might  march  over  that  expanse  between  the 
Victoria  and  the  Albert  I  have  studied  the  characteristics  of  the  people.  It 
is  a  lovely  land ;  it  is  a  noble  land ;  it  is  n  land  of  which  any  one  might  he 
proud  to  call  himself  long.  It  is  rich  in  cattle,  rich  in  noble  men,  noUe  in 
appearance,  for  they  are  great  fighters ;  and  so  long  as  you  have  got  cartridges 
and  powder  which  you  are  going  to  carry  to  some  one  beyond,  it  is  ;\  question  of 
the  cartridges  and  the  ]iow<ler,  and  nothing  else.  Therefore  1  came  to  the  con- 
clusion that  it  would  be  unsafe  to  carry  that  through  a  country  where  the  best 
fighting  elemoits  might  be  found.  It  might  be  possible  to  launch  boats  on  the 
Victoria,  and  put  our  cargoes  on  board,  and  sail  up  towards  Ugnnday  and  by 
forming  an  entrenched  camp  further  on,  and  by  a  rapid  ten  days*  inarch,  like 
charging  the  buffalo,  reach  our  goal.  But  in  the  attempt  j'on  risk  a  great  deal. 
We  could  only  force  our  way  through  by  an  armed  force  and  by  strife.  Bnt  if 
we  did  succeed,  the  missionaries  in  Uganda  would  be  in  danger.  There  were  a 
French  and  an  English  missionary  there.  The  man  who  was  guilty  of  Bishop 
Hannington's  death,  if  he  heard  of  this  expedition  in  bis  territoiy,  would,  in  his 
guilty  cons  : I  nee,  ask  himself,  'Is  this  a  dagger  whieh  I  see  before  met'  for,  no 
doubt,  that  chief  dreads  that  some  day  the  Nemesis  will  break  in  upon  him.  Even 
though  I  were  able  to  bronk  through  that  territor}',  and  it  resulted  in  the  sacri- 
fice of  the  missionarie.s,  tiie  expedition  would  not  be  a  successful  one.  It  was 
necessary,  therefore,  to  seek  another  route.  Long  ago  I  had  my  eyes  on  the 
Congo,  bnt  I  felt  that  the  King  would  not  grant  permission  to  use  it.  lie  might 
say, '  This  is  a  peaoelbl  State,  and  we  cannot  allow  an  armed  force  to  go  through 
it'  This  is  what  I  thought  the  King  would  say.  I  therefore  set  my  charts  in 
order  to  find  a  feasible  route  from  the  East  Coast,  when  suddenly  the  King  of 
Belgium  summoned  me  to  Brussels.  I  wondered  what  it  was  all  for.  The  Kin? 
said  to  me, '  Why  not  take  the  Congo  route  ?  you  know  it  very  well'  The  tcing 
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aaM  what  I  would  hm  propoaed.  He  said, '  You  wiU  have  pknty  of  ateunecB, 

and  you  will  have  your  men  fresh  and  sound,  and  then  you  will  simply  have  a 
month's  march.  Cannot  you  take  tlKtt  ruiiti;?'  I  replied,  *  Certainly,  that  is 
the  Tery  route  I  wanted  ;  but  I  restrameJ  Jiiysclf.' " 

The  following  is  Mr  Stanley's  estimate  of  the  time  lu  which  hi^  expedition 
eoold  pass  by  the  Congo  route  : — 

"If  we  start  on  the  S6th  Febmaiy,  we  should  do  the  6000  miles  between 
Zanzibar  and  the  Congo  in  twenty  days  only.  Give  us  five  days  to  go  np  the 
C.)ii<»o  and  establish  our  camp.  We  will  be  able  to  march  in  17  days  more  to 
Stanley  Pool ;  and  then  we  could  embark  for  30  or  .35  days,  .steaming  up  the 
Congo,  and  e.stablish  an  intrenched  camp.  In  117  days  we  arrive  at  the  .southern 
end  of  Lake  Aiix>i't ;  we  launch  our  boat,  taking  40  minutes  to  screw  it  up ;  and 
in  four  days  probably  we  oome  aerosa  ime  of  Emin  Pasha's  steamers.  They 
will  see  the  E^tian  flag  on  our  boat" 

Mr  Stanley,  having  been  interviewed  by  ft  lepresentatiye  of  the  PiUl  MaU 
Gazette,  is  reported  to  have  said  :— 

"  Whichever  way  we  (whether  by  the  Congo  or  from  Zanzibar)  I  shall 
muA  couriers  with  despatches  until  we  touch  tlic  fringe  ui  ilie  terrible  girdle 
which  encloses  £miu  m  its  grasp.  From  the  circumference  of  this  circle  to  its 
oBDtie  is,  I  estimate,  a  distaaoe  of  some  900  to  400  miles.  I  shall  despateb  my 
isitcouriexs  from  its  edge,  and  before  they  reach  tbe  coast  I  shall  hope  to  have 
come  up  to  Emin  Bey.  You  should  hear  news  of  us  about  July. 

'*  Of  course  Tippo  Tip  is  an  old  friend  of  mine.  I  remember  him  as  a  most 
a-'reeable  and  gentlemanly  fellow.  His  story  is  told  in  one  of  my  l  ooks,  but  his 
power  and  influence  have  exteniled  enoruiuu.^ly  since  then.  His  heaihiuarters 
are  at  Kasouge.  Mwanga  must  have  beeu  a  child  wheu  I  was  with  Mte^ia,  his 
father.  He  was  educated  by  a  Roman  Catholic  priest,  but  when  he  succeeded 
luB  father  the  priests  were  the  first  to  suffer.  One  of  my  difficulties  is,  that  if  I 
trouble  him,  the  missionaries  he  has  in  his  power  (Bishop  Hannington  was  one 
of  his  victims)  will  certainly  suffer.    He  is  about  twenty  now,  I  should  think. 

"What  is  the  full  strength  of  tlic  expedition  ?  About  a  thousand  men,  all 
told.  Besides  mj'self  I  have  eight  Englishmen,  the  rest  of  the  number  is  made 
up  of  Zanzibaris.  Already  the  caravan  has  grown  beyond  my  original  intention, 
the  estimated  cost  is  £90,000.  The  preparation  has  been  ordered  by  cable  to 
ZsDiibar,  and  when  we  reach  there,  all  should  be  ready.  Each  porter  carries  60 
pounds  weight,  and  I  nil  w  each  European  180  lb.  baggage.  We  shall  depend 
for  our  food  upon  what  the  villages  and  our  gtms  supply,  taking  only  snoh 
luxuries  as  tea,  coffee,  sugar,  tobacco,  nw\  the  thing.s  Africa  (h«fs  not  yield." 

Not  only  will  the  expedition  cany  ample  supplies  of  ammunition  and  arms 
for  Emin  Pasha,  but  it  will  be  supported  by  a  Maxim  and  a  Nordenfeldt  gun. 
Its  first  olgect  will  be  to  reach  Emin  Pasha  and  give  him  the  help  he  so  uiigently 
requires  ;  after  that,  tiie  expedition  will  be  free  to  explore  any  of  the  adjacent 
districts  Mr.  Stanley  may  select*  and  which  offiar  so  virgiu  and  valuable  a  field 
for  geoE^phical  discovery. 

Our  meniV>crs  will  be  aware  of  the  ^reat  intere.st  and  practical  steps  taken  by 
the  Council  of  the  Society  in  the  Expedition  for  Euiiu  Pabha  s  relief ;  but  it  is 
to  the  labours  of  Mr.  William  Mackinnon,  of  Balinakill,  a  Vice-President  of  our 
Sodely,  that  the  organisation  of  the  present  expedition  is  due.  Mr.  MaddnnoB, 
who  guaranteed  the  whole  amount  of  the  money  required  for  the  E.Kpeditiou, 
and  is  himself  the  chief  contributor  to  its  funds,  has  also  rcceivet]  the  support 
anil  rf>H >peration  of  other  members  of  our  Society,  who  have  been  placed  on  his 
Committee.    Two  Members  of  the  Council  have  each  contributed  the  sum  of 
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£600  to  the  ftmdi  of  the  Expedition,  and  an  ordinary  Member  of  tbe  Soeiefy 
has  contributed  £1000.    The  Expedition  has  also  "been  sapported  by  a  giant 

of  £1000  fmn  the  Royal  Geographical  Society  ;  and  though  the  sum  already 
raised  now  amounts  to  £20,0(K)  (inchiding  the  grant  by  the  Egj'ptiun  Govern- 
ment), the  subscription  list  is  still  open,  in  order  that  any  unforeseen  expenses 
may  be  promptly  met  by  supplementary  funds. 

We  have  only,  in  taking  leave  of  Mr.  Stanley,  to  wish  him  "  God  speed/' 
and  a  safe  return.  The  Society  has  more  than  an  oictinaiy  inteiest  in  the 
success  of  his  expedition.  Its  action  has  chiefly  brought  the  matter  prominently 
before  tbe  pnbUc,  and  secured  valuable  co-operation  ;  the  organisers  of  tlie 
Expedition  arc  intiniatfly  related  to  the  Society;  and  the  leader,  I^fr  H.  M. 
Stanley— who  inaugurated  the  Society  in  Edinburgh,  Glasgow,  Dundee,  and 
Aberdeen — and  his  patron,  H.M.  the  King  of  the  Belgians,  were  the  first 
Honorary  Members  elected  by  the  Society. 

[Mr  J.  T.  Wills,  in  a  recent  number  of  the  Fortnighiiy  Eeview,  contributed 
a  yalnable  article  on  the  position  of  Emin  Pasha,  which  was  illustrated  by  an 
original  map ;  and  in  the  Graphic  for  January  29th,  Dr.  Felkin  supplied  a 
Supplement  giving  a  popular  account,  illustrated  by  woodcuts  and  an  excellent 
map,  of  Emin  Pasha,  his  work,  and  of  the  Exi)edition  scut  to  his  relief.  Our 
readers  will  obtain  much  useful  informatioD  from  these  contributions.] 

Or.  Leni'i  Bzpsdlftioo. — Africa  has  ogam  been  crossed  from  west  to  east  Dr. 
Oscar  Lens,  the  leader  of  the  Austrian  Congo  Expedition,  arrived  at  Zanxibsr 
on  January  15th.  He  was  upwards  of  a  year  and  a  half  crossing  the  continent 
He  left  Banana  Point  on  August  27th,  1885,  and  reached  Stanley  Falls  Station 
on  March  23d,  188n.  i>r.  Lenz  had  intended  to  explore  the  Muta  Nzige  Lake, 
and  also  to  enter  into  communication  with  Emin  Pasha  and  Dr.  Junker ;  but 
as  he  does  not  mwtion  these  points  in  his  telegram,  we  condade  he  vas  unable 
to  carry  out  his  intention. 

It  seems  strange  that  Dr.  Lenz  should  have  been  as  long  getting  from  Banana 
Point  to  Stanley  Falls  as  from  Stanley  Falls  to  Zanzibar.  This  fact  docs  not 
seem  to  add  to  the  reputation  of  the  Congo  as  a  rapid  route  to  the  interior  ;  but 
until  we  have  the  details  of  Dr.  Lenz's  journey,  it  is  premature  to  express  a 
definite  opinion. 

Writing  on  1st  June  1886»  Dr.  Lena  reported  his  arriTal  at  Kasonge,  the  new 
trade  emporium  on  the  Lualaba.  He  broke  up,  it  will  be  remembered,  on  29th 
March  1886,  from  Stanley  Falls,  with  three  large  canoes  and  tw«ity  men  to  work 

them,  placed  at  his  disposal  by  Tip{iu-Tij),  the  slave  and  ivory  !5ultan  of  Central 
Africa.  The  rapids  in  the  Upper  Congo  proved  to  be  a  great  liindrnTu-e  to  navi- 
gation ;  moreover,  as  it  was  the  season  when  the  river  is  swolleu  witii  water,  and 
its  current  consequently  powerful,  tiie  heavy  and  clumsily-constructed  canoes 
could  make  but  slow  headway.  The  hanks  were  almost  entirely  deserted,  the 
population,  in  consequence  of  the  Arab  slave-hunting  raids,  haying  withdrawn 
into  the  denser  parts  of  the  forests.  Dr.  Lenz  reached  the  important  trading- 
station  of  Kibongo  on  ir)th  April,  the  Arab  settlement  of  Riba-Riha  on  May  let, 
and  Nyangwc  on  May  Kith.  At  each  of  these  places  dwell  Arab  traders  from 
the  cast  coa^it  and  from  distant  Muscat,  attracted  by  the  ivory  commerce. 
Nyangwe  possesses  nimierous  well-built  houses  of  brick,  partly  separate  steadings 
surrounded  with  gardens.  Here  provisions  were  cheap,  whereas  Kasonge^  the 
capital  of  Tippo-Tip,  is  a  dear  place.  This  town,  S)  hours  distant  from 
the  Congo,  is  nifularly  laid  out  in  streets,  and  has  the  appearance  of  a  prosperous 
towo.  It  is  a  great  rendesvous  for  ivory  and  slave  caravans,  whicji  come  in 
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daily  ftom  the  nortb,  south,  and  west  Their  excanions  extend  southwards  to 

XJnia,  and  westwards  to  Lomami.   The  Arabs  are  apparently  doing  much  for 

the  cultivjition  of  t)ie  Upjirr  Cnngo ;  they  have  established  permanent  stations 
in  cleariugs  of  the  wockIs,  wliere  they  L^rnw  rice,  maize,  lemons,  onions,  pine' 
apples,  etc.,  so  that  provisions  in  those  districts  are  plentiful. 

no  hoimi$  «r  MllaL— An  ahstraet  of  Lieut  Ennd*8  account  of  tho  Qoiman 
Noki  Expedition  has  already  been  given  in  this  Magazine  (toL  ii  p.  S96).  The 

report  (  f  liis  colleague,  Lieut.  Tappenbeck,  is  printed  in  the  Verhandlungen  d. 
Ofs^  lUrh.  J.  Erdkunde  z.  Berlin  (Bd.  xiii.,  No.  10,  4th  December  1886).  The 
canoes  having  been  built,  the  expedition  started  on  its  journey  down  tho 
unknown  river  it  liad  (liscovered.  At  first  the  strontn  flowed  between  masses  of 
large  fore&t  tree^  the  foliage  of  which  stretched  down  to  the  water  s  edge,  and 
completely  hid  the  banlks  from  sight.  The  river  varied  from  about  1000  to  1660 
feet  in  breadth,  and,  although  making  many  windings,  pursued  on  the  whde  a 
W.8.W.  direction.  The  whole  of  the  upper  course  of  the  Loketge  is  thickly 
sprinkled  with  small  islands,  on  which  f^row  various  lofty  trees.  Owing  to  tho 
masses  of  fallen  leaves  which  cover  the  bed  of  the  stream,  its  waters  are  of  a 
very  dark  green  colour.  The  islands  which  stud  the  river  and  its  bunks  all 
along  swarmed  with  grey  parrots  and  bats  ;  and  mosquitoes  were  plentiful  The 
banka  were  for  the  most  part  of  a  awampy  nature,  and  bordered  with  forests. 
On  the  secimd  day  the  stream  bent  in  a  W.N.W.  direction.  All  along  it3  left 
bank  the  travellers  observed  numerous  landing-places  for  canoes,  but  the  right 
bank  apnenred  to  be  destitute  of  human  inhabitants.  On  the  third  day  a  change 
began  to  make  itself  felt.  The  Lokenje  turned  north-westwards  ;  the  forests 
drew  back  from  the  margin  of  the  river,  leaving  room  for  a  narrow  fringe  of  reed 
and  grass ;  the  islands  no  longer  bore  trees,  but  on  several  stood  little  fishing 
hamlets— mere  collections  of  miserable  huts.  From  the  evening  of  the  third 
day  the  river  underwent  a  total  change,  although  still  flowing,  with  numeroua 
sinuosities,  steadily  N.W.  Its  width  increased,  and  the  forests  receded  further 
and  further  from  its  banks,  which  were  planted  with  several  large  and  populous 
villages.  These  people,  who  spoke  a  tongue  that  was  unintelligible  to  the 
Loaugos  of  the  expedition,  are  described  as  being  taU  and  slender  in  buUd,  with 
agreeable  featnrea.  They  are  skUful  canoemen,  guiding  their  canoea— which  are 
14  cr  1 5  feet  long,  and  run  out  to  a  point  at  either  extremity — ^with  admirable  ease, 
by  means  of  a  long  narrow  oar.  Each  man  has  his  own  canoe,  which  he  navigates 
standing.  No  pearls  or  wire,  or  other  olijects  of  European  barter,  were  observed 
amrn '-t  them.  They  did  not,  however,  manifest  any  decided  hostility,  and 
were  not  wholly  averse  to  trade.  The  river  soon  spread  out  into  a  series  of  lake- 
like expansions,  containing  many  islands.  The  forests,  too,  had  by  this  time 
given  way  to  reeds  and  grass,  and  to  the  east,  visible  in  the  distance,  appeared  a 
low  range  of  hiBs,  scantily  wooded  and  skirted  by  a  few  copses  of  the  Mateba 
palm.  During  the  fifth  day's  journey  they  first  met  natives  wearing  thick  metal 
rinfTs  on  their  arms  and  legs —  sure  tokens  of  a  people  having  some  sort  of  con- 
nection witli  European  trading  stations.  Their  language,  however,  was  not 
understood  by  the  Loangos.  Lieut.  Tappenbeck  is  inclined  to  think  they  belong 
to  the  Bajanzi,  who  dwell  along  the  lower  Kassai  or  Sankulln  (Ssnkuru),  and  on 
the  left  bank  of  the  Congo,  north  of  Stanley  FooL  They  are  of  middle 
siae,  atoutly  built,  and  well  fed,  but  have  ugly  features.  They  do  not,  how- 
ever, indulge  in  the  practice  of  tattooing^  nor  do  they  pierce  the  nose  or  ears. 
Their  hair  they  plait  into  small  queues  or  tails,  which  hang  down  all  round  the 
head.   The  women  were  short  of  stature  and  corpulent,  and  loaded  with  masses 
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of  metal  rings.  On  the  sixth  day  tlie  river  tumerl  west,  and  assumcfl  t>io 
appearance  of  a  large  lake.  All  along  this  part  of  its  course  the  Lokeiije 
awariued  with  herds  of  hippopotami,  species  of  small  ducks,  herons,  geese, 
storlu^  mipe,  pelicans,  flamingoes,  ibises,  snake-biids,  avoeets,  and  jacaaas. 
Dnring  the  eeveoth  day*B  tnyel  they  passed  the  emboQchnre  of  a  river  oomuig 
from  the  north,  and  flowing  into  the  Lokeqje  in  a  stream  500  feet  wide.  This 
was  afterwards  found  to  be  the  same  stream  that  flows  from  Lake  Leopold. 
From  a  village  in  this  ncif^hbourhood  it  wns  ascertained  that  the  Lokenje,  here 
called  Sadi  M'Pidi,  joined,  some  days  lower  down,  the  Sadi  M'Re,  or  Kassai,  or 
Sankuru  ;  and  also  that  the  steamer  Un  Avantj  of  the  Coii^ro  Free  State,  with 
Dr.  Wdff  ^  on  board,  had  proceeded  thus  far  up  the  Lokenje,  and  then  roomed. 
From  this  point  the  people,  tall  and  stalwart,  beautifully  painted  a  madder-red 
colour,  and  wearing  their  hair  thickly  plastered  with  a  paste  of  oil,  re.sin,  and 
red  colouring-matter,  worked  into  two  stiff'  butt'alo-like  horns  bent  back  from 
their  forehead,  were  nearly  all  clad  in  stuffs  of  European  manufacture.  The 
Lokenje,  where  it  joins  the  Sankuru,  is  only  r»50  to  90()  feet  wide  ;  the  latter 
river  pushes  huge  sand-banks  atiiwart  its  course,  uud  these  forcibly  con- 
tract  its  channel  For  some  distanee  the  waters  of  both  rivers  flow  on  side 
by  nde  without  mingling,  those  of  the  Lokeojje  or  Mfini,  on  the  right,  bdng 
black,  and  tho.se  of  the  Sanbmi  yellow.  The  landscape  again  undergoes  a 
change  :  the  united  streams,  called  by  Wissmann  the  Kapsaf,  are  lieiumcd  in  by 
high,  bare,  rocky  hills  ;  on  the  south  ^ide,  however,  they  leave  space  for  a 
narrow  frin^^^e  of  wood  bt^tweeii  tliuir  foot  and  the  river.  The  channel,  now 
swollen  to  more  than  16(X)  yards  wide,  is  thickly  strewn  with  rocks  and  sand- 
banks, which  render  necessary  great  caution  in  the  navigation  of  the  river.  At 
length,  on  the  twelfth  day,  the  expedition  succeeded  in  reaching  Leopoldville^ 
and  eventually  Stanley  PooL 

Ifsjer  OarvaUio. — The  Portuguese  expedition,  under  Major  Carvalho,  has 
reached  the  capital  of  Muata  Yamvo,  and  has  concluded  a  treaty  with  the  reign- 
ing sovereign,  by  virtue  of  which  the  kingdom  of  Lunda  has  been  j  placed  under 

the  protectorate  of  the  Kinj;  nf  Portugal,  and  a  Portncniepe  Ke.^ident  will,  in 
future,  take  up  his  post  there. — Bidletin  de  la  iSoc,  de  (jcog.  de  Marseille^ 
Tome  xi.,  i»io.  1. 

Mayotte.— This  little  island,  one  of  the  Comorin  grouj),  lie.s  in  the  Channel  of 
Mozambique,  7^  miles  west  of  Madagascar.  In  sliape  it  is  oblong,  its  major  axis, 
from  north  to  south,  meatjuring  about  25  mik*,  wlalbt  its  width  varies  from  2^ 
to  miles.  Its  area  is  135  square  miles.  The  island  is  traversed  frum  north 
to  south  by  a  chain  of  hills  having  peaks  ranging  from  1840  to  2160  feet  high, 
and  growing  certain  stunted  trees.  Their  flanks  are  scored  by  the  beds  of 
what  become  in  the  rainy  season  little  torrents.  The  shores  are  indented  with 
numerous  small  bay.^t,  ofl'erini,'  safe  anchorages,  viz.— Ztinzi,  the  capital  of  the 
colony,  which  is  {>rotected  at  all  feasons  ntjainst  the  wind  ;  Lupoid,  on  the 
north ;  and  bulu,  Shingoui,  and  Bottii  on  the  west,  this  last  beiiig  the  most 
capacious  of  them  all  The  climate  is  healthy,  the  island  being  situated  within 
the  sone  of  regular  winds  and  outside  the  area  of  hurricanes.  The  year  is 
divided  into  two  seasons  :  one,  hot  and  rainy,  lasts  from  October  or  November 
until  April  <  r  3Iay  ;  the  other,  which  is  more  genial  and  oi^reealjle,  lasts  from  May 
to  October.  The  mean  temperature  of  the  year  is  sr  :»  I'ahr.  Tlio  only  pro- 
ductive object  of  cultivation  is  the  sugar-cane,  which  formerly  yielded  from  24 
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to  40  cwt  per  MKB^  but  has  since  greatly  declined.  Nevertheless  ahout  3000 
tons  of  sugar  are  manufactured  annually,  together  with  from  17,600  to  19,800 
gallons  of  rum.  All  the  sugar  is  exported  to  France,  and  from  7700  to  8800 
Ifallons  of  rum  ;  about  3300  gallons  are  shipped  to  Madagascar.  Attempts  are 
also  made  to  grow  vanilla,  the  annual  hanreife  of  vliich,  estimated  at  39  cwt,  is 
exported  to  £on^  The  eaator-oU  plant,  the  aloe,  the  cacao^  and  ootton  baTe 
been  quite  recently  introduced.  The  population  ooneiats  of  about  oooo  indigenea, 
wlio  Bubsist  miserably  on  the  little  rice  they  manage  to  grow,  and  216  Europeans, 
all  except  three  French.  Commerce  is  almost  cntindy  in  the  hands  of  nativrs  of 
Hindustan,  who  aupjily  the  indigenes  with  cloth  ritud's  from  Zanzibar  and  Bom- 
bay. France  sends  some  machinery,  provisions,  wines,  soap,  etc.,  for  the  use  of 
the  few  French  settled  on  the  idand ;  and  thinp  of  a  inmilar  nature  are  lUcO' 
vise  procuied  from  B^union.  But  it  is  from  Madagascar  that  the  infaafaitantv  of 
Msyotte  get  the  principal  part  of  the  riee  and  cattle  whioh  they  require  for 
their  sustenance.  Tlie  island  is  visited  once  a  montli  by  a  regular  steam-packet 
from  Reunion,  which  touches  also  at  Tamatave,  Sainte  Marie,  Nossi-B4,  and 
proceeds  to  Zanzibar,  and  which  runs  in  connection  with  the  boats  of  the 
HsBsageries  Maritimea  that  eall  at  St  Denis  (Btoion).— Extracted  from 
VSxpanakn  eolcniale  de  I^ranee,  by  if.  J.  L.  de  Lanessau. 

AMEBIOA. 

osaadn :  Wuewv  <>psimtleBs.-~Tbe  Survoyor-Genenl  of  the  Department  of  the 

Interior  says  that  considerable  work  has  been  done  by  the  surveying  staff  during 

the  pa.«>t  Kca.son.  The  geon^a]>hical  position  of  several  point.s  on  the  Canadian 
Pacific  Railway  in  British  Columbia  has  been  determined — such  as  Port  Moody, 
Kauilooi)s,  lievelstoke,  and  Field.  This  was  effected  by  astronomical  observa- 
tions, ami  telegraphic  communications  with  Seattle,  one  of  the  stations  of  the 
United  States  Geographical  and  G^detic  Survey.  A  surr^  has  also  been  made 
of  the  Canadian  Paeifie  BiUlwny,  which,  when  oorrected,  will  be  the  basis  of 
work  in  British  Columbia.  Tlie  lines  are  to  be  run  from  either  side  of  the 
railway.  The  work  in  ^lanituba  and  the  territories  consisted  of  surveys  of  the 
old  trails,  which  are  to  be  estaVilished  as  the  main  highway.  An  ex|iloiatory 
survey  was  made  of  Li»ke  Winnipeg,  and  a  topographical  survey  of  the  liocky 
Mountains.  The  heights  of  prominent  peaks  in  British  Columbia  along  the  line 
<Hr  railway  hare  also  been  asoertiuned.  Mount  Begdee,  a  glader  mountain,  is 
7,339  feet  aboTO  the  Canadian  Pacific  Bailway ;  Mount  Klots,  6,900 ;  Syndicate 
Peak,  6980  feet  above  the  railway,  and  10,700  above  the  sea;  Mount  Stephen 
is  55 II  above  the  railway,  and  10,300  feet  a^ve  the  sea. — Canadian  Gazette, 
December  23,  1866. 

flonroM  of  the  MiBsissippi.— Duriiii;  the  present  century  the  country  in  which 

are  situated  the  headwaters  of  this  river  have  been  several  times  explored  ;  for 
instance,  in  1804  by  JMorrison,  in  ls;}2  by  Schoolcraft,  in  1836  by  J.  N.  Nicollet, 
in  1846  by  C.  Lanman,  in  184:)  by  the  Ayers,  in  IbfJo  by  W.  Bungo,  in  Ls72  by 
Julius  Chambers,  in  1879  by  A.  11.  Siegfried  and  others,  in  1880  and  1681  by 
W.  E.  Neal,  in  May  1881  by  BeT.  J.  B.  OilfiUan  and  Ftofessor  Cooke,  and  in 
July  1881 1^*  Captain  Glazier.  Moreover,  those  districts  were  survqred  by  the 
United  States  Government  surveyors  in  September  and  October  1876.  Captain 
(ilazier.  as  the  result  of  his  expedition,  claimed  to  have  discovered,  south  of 
Lake  Itasca,  a  new  lake,  which  had  been  unknown  previous  to  the  date  of  his 
viuit.  In  October  1886  the  same  region  was  again  examined  by  Mr.  Hopewell 
Clarke,  the  result  of  whose  hibours  has  been  to  substantiate  the  general 
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aocaxacy  of  the  work  onbodied  by  Nicollet  in  bis  map,  as  well  as  that  of  the 
Government  aurveyore,  and  consequently  to  disprove  the  claim  set  up  by  Captain 
Glazier.  I^ke  Itasca,  the  first  important  gatherinf^  basin  for  the  feeders  or 
sources  of  the  Mississippi,  is  a  sheet  of  water  divided  into  three  narrow  arms, 
resembling  roughly  the  three  legs  of  the  mythical  Manxman.  The  south-western 
arm,  whidi  miu  in  the  aune  direetioB)  ii  aeporated  at  its  extromify  from 
another  aheet  of  water,  eaUed  Elk  Lake,  by  a  narrow  porterage,  only  300  feet 
across  at  its  narrowest  part.  These  lakas  liave  their  shores  parallel  for  lOiO 
feet,  and  are  connected  by  a  creek,  varying  in  width  from  G  to  12  feet,  and 
in  depth  from  2  tu  8  inches.  Elk  Lake  has  an  elevation  of  13  inches  above 
lake  Itasca,  and  is  fed  by  four  small  streams,  all  of  which  oriLnnate  in  ^iiirings 
in  the  marshy  soil  that  extends  around  it  on  the  south,  ia  addiLiuu  to  tiie 
creek  from  Elk  I^ke^  the  waters  of  l4kke  Itasca  are  augmented  other 
streams.  Of  these  the  most  important,  and  the  one  best  entitled  to  be  called 
the  source  of  the  Mississippi,  flows  into  the  lake  at  its  south-west  comer,  in  a 
current  16  feet  wide  and  2h  feet  deep,  to  tlie  west  of  the  outlet  from  Elk  Lake. 
This  stream,  like  the  uiajority  in  this  part  of  the  Mississippi  basin,  has  it.s  origin 
in  numerous  springs  scattered  through  the  tamarack  swampi^,  and  deriving  their 
supplies  from  the  slopes  of  the  hills  (20  to  160  feet  high)  which  lie  to  the  south. 
In  its  ooufse  the  stream  passes  through  three  small  lakes,  which  had  been 
mentioned  by  Nicollet,  and  the  lowest  of  which  (that  nearest  Lake  Itasca,  about 
2  miles  distiuit)  is  92  feet  above  the  level  of  that  lake.  Another  arm  of  Lake 
Itasca  runs  northwards,  and  from  it.s  extremity  proceeds  the  coutinnation  of  the 
Mississippi.  The  third  arm,  which  runs  first  east,  then  south,  has  only  oue 
principal  feeder — shallow  stream,  which  swells  to  a  torrent  after  heavy  rains. 
The  heights  wliich  enclose  the  basin  containing  these  lakes  and  streams  have  on 
the  south  of  Lake  Itasca  at  first  a  general  trend  from  north-west  to  south-east, 
chaDging  almost  directly  to  nearly  due  east.  They  send  off  two  spurs  to  the  north, 
one  between  Elk  Lake  and  the  south-we.'^t  arm  of  Lake  Itasca  on  the  one  side 
and  the  south-east  arm  on  the  other;  the  second  sjiur  skirts  the  eastern  shore 
of  t)ie  last-mentioned  arm.  Of  thest>  two  spurs  the  former  slopes  gradually 
Irum  175  to  To  feet  near  the  iuke  shore,  overlooking  the  meeting-point  of  the 
three  arms.  The  main  ridge,  or  rather  succession  of  hills  on  the  south-west, 
varies  from  250  to  fiOO  feet  in  height  The  bowl  enclosed  between  the  north- 
west prolongation  of  the  main  ridge  and  its  westerly  spur  must  be  regarded  as 
that  from  which  the  Mississippi  undoubtedly  takes  its  origrin,  seeing  that  the 
springs  in  this  portion  of  the  general  basin  are  full  and  i)erennial,  wliereas  tliosc 
in  the  more  easterly  section,  between  the  two  spurs,  are  variable  and  at  some 
seasons  probably  dry. — Science^  December  24, 1886. 

Voiss  on  Itams  In  Soufb  Imedea  by  Dr.  Ten  Kate.— This  trareller,  at  the  veiy 
beginning  of  the  year         w  is  in  Guiana.    He  visited  both  banks  of  the 

Maroni,  at  four  days'  distance  by  water  from  Paramaribo,  for  the  purpose  of 
studying  the  Indians.  Those  whom  iie  found  on  the  Surinam  hank  are  Galibis, 
that  is,  true  Kalina  or  Caribs,  together  with  some  Arowats.  On  the  French 
bank  of  the  river  there  are  no  Indians,  for  the  Government  prohibits  them  from 
settling  there,  owing  to  the  proximity  of  their  colonial  penitentiaries,  in  which 
axo  confined  transported  Arabs  and  Annamites.  The  colony  of  Surinam  seemed 
to  Dr.  Ten  Kate  to  be  in  a  sad  condition.  It  is  entirely  neglected,  and  evidently 
in  a  state  of  great  decay.  The  plantations,  especially  the  mpw  plantations,  are 
being  abandoned  one  after  the  other,  and  the  forests  arc  re^  '^vn  im^  the  ground 
that  cultivation  formerly  won  from  them.    The  population  are  iazy  and  destitute 
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of  eneigjr.  The  predominant  ^pe  is  creoke  of  eveiy  eoloor ;  and  Je^  form  a 
eonsideteble  contingent,  Ridi  and  influentia]  EuropeanSi  puticnlarly  tnergotic 
and  competent  men,  are  very  rare.  Nothing  but  a  new  population,  full  of 
eaergj'  and  resolution,  and  the  complete  reor-^ainsation  of  the  agricultural  and 
industrial  resources  of  the  colony,  can  raise  it  from  its  present  deplorable  state, 
for  which  the  mother  country  and  the  colony  mutually  blame  each  other. 
After  qxnding  a  short  time  in  Georgetown  and  in  T^idad,  where  he  Tinted 
the  feeUe  renuundete  of  the  indigenous  population,  scattered  through  the 
monntainoua  parts  in  the  interior,  Dr.  Ten  Kate  sailed  for  Oiudad-Bolivar,  in 
Venezuela.  From  that  town  he  set  out  on  horseback  for  Oumana,  where  he 
arrived  eighteen  days  later  His  route  led  him  at  first  over  hot  sandy  llanos, 
across  the  courses  of  the  rivers  Morichal,  Tigre,  and  Guanipa,  and  afterwards, 
1j7  abnoat  impassable  paths,  over  the  calcareous  and  schistose  sierra.  The 
inhatiitants  of  these  tracts  are  extremely  poor,  in  oonseqaenoe  of  the  nnmorons 
pdilieal  xerohitionB  of  the  country,  and  at  that  time  their  mieerable  state  was 
intensified  yet  more  by  the  drought  that  prevailed,  and  by  the  swarms  of  locusts 
which  ravager!  th  r  ir  crops  of  maize  and  cassava,  and  their  sugar-canes.  Cumana 
no  longer  answers  to  the  city  of  Humboldt's  day.  Great  part  of  it  has  hoen 
overthrown  by  the  earthquakes.  During  hm  &uy  at  this  town,  Dr.  Ten  Kate 
fisited  the  Gnayqueriee  Indtens^  who  dwell  along  the  shores  of  the  Golf  of 
Osriaoo,  and  lire  by  fishing.  They  are  only  interesting  from  the  striotly 
sothzopological  point  of  view.— (7.  R  de  Soe.  04ogr,  de  Parit,  Na  16^  1880. 

AUSTRALASIA. 

The  Sources  of  tto  Hafes  BItw.— Mr.  Charles  Ghewings  contributed  to  the 

Adelaide  Observer  an  account  of  bis  recent  journey  to  the  sources  of  this 
river,  and  it  has  now  been  published  in  pamphlet  form,  accompanied  by 
a  large  well-executed  map.  The  Finke  River  drains  an  extensive  district 
of  Uentrai  Australia,  and  Mr.  Chewings  says  its  valley  has  been  &xeU 
npon  by  aettlen  aa  '*the  most  faTouiable  eonntry  for  food  and  water  that 
ooold  be  found."  Mr.  Ghewings  set  out  on  his  journey  ,  from  Adelaide 
in  December  1884,  and  after  travelling  5000  miles,  chiefly  on  horseback, 
returned  to  Aflelaide  in  December  1885.  From  what  he  saw,  he  came  to  the 
conclusion  that  the  far  inland  tracts  of  Central  Australian  i)astoral  land  are  hy 
Tin  means,  as  they  li;ive  untortunately  been  termed,  a  "  desert  ;  "  on  the  contrary 
tiiey  represent  u  '  very  excelieutly  watered  and  grassed  country.  Since  his 
fimt  Tiait  in  1881,  Central  Australia  has  beoome  much  moro  attiaotive  to  the 
settler.  "New  stations  have  been  formed,  old  ones  improyed,  others  are  in 
progress,  and  country  hitherto  thought  a  wilderness  has  turned  out  to  l)o  some 
of  the  best  watered  and  finest  country  in  all  the  north-west.  Stock  have 
mcreased  in  a  way  that  has  surpassed  the  expectations  of  the  most  -nnizuine." 
The  Fmko  liiver  is  the  largest  of  all  the  Central  Australian  watercourses,  drain- 
ing a  vast  belt  of  country  on  cither  side.  There  is  no  part  of  Central  Australia, 
aoeocding  to  Mr.  Ghewings,  ''so  well  watered,  and  so  certain  to  weather  out  the 
severest  droughts  as  the  yalley  of  the  Finke.  The  springs  in  the  ranges  may 
get  low,  and  surface  waters  dry  up,  but  the  Finke  never."  When  we  oonsidor 
the  battle  Australian  settlers  have  to  wage  with  drought,  Mr.  Clicwings'  discovery 
of  a  valley  where  drougiit  may  successfully  be  mastered  is  one  of  considerable 
importance  and  general  interest. 

The  Eewa  River,  Island  of  Viti  Levu,  Fiji —Mr.  J.  P.  Thomson,  C.E.,  read  a 
paper  on  this  sul^ect  at  the  meeting  of  the  Queensland  Branch  of  the  Geo- 
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graphical  Society  of  Australasia,  in  September  1886,  and  it  is  published  in  the 
Proceedings  of  that  Branch,  of  which  Mr.  Thomson,  we  may  add,  is  Hon. 
Secretary  und  Treasurer.  Mr.  Thomson  warns  the  public  "to  discounteDanco 
and  ignore  all  odious  newspaper  and  book  reports  descriptive  of  the  colouy  and 
native  race  of  Fiji,"  such  reports  being  nearly  always  the  work  of  persons  who 
had  paid  only  a  very  brief  visit  to  the  islands.  He  claims  the  hononr  of  being 
tlie  first  to  write  about  Pyi  for  a  Geogmphic^il  s  ^ciety,**  and  promiiei  that 
his  description  shall  be  accurate.  Of  course,  Mr.  Thomson  writes  from  pro- 
longed personal  experience  of  Fiji.  The  hirffcst  river  in  Fiji  is  the  Rewa,  in  the 
island  of  Viti  Levu,  the  largest  i-^land  in  the  group.  It  is  navigable  for  some 
72  mileii,  and  drains  a  burluce  urea  of  about  1360  square  miles.  The  soil  and 
cUmate  of  the  Bewa  district  are  peculiarly  adapted  for  the  growth  of  all 
tropical  and  semi-tropieal  products.  Yamsi  sweet  potatoes,  pumpkins^  arrow> 
root,  beans,  and  many  kinds  of  esculents  are  scattered  over  the  district  in  great 
profusion,  yielding  an  abundance  ;  and  snc:ar-eane,  maize,  cntton,  and  tolvacco 
attain  to  almost  marvellous  proportions  of  development."  The  Hugar  industry 
is  the  mainstay  of  tlic  district,  and  during  the  last  four  years  its  increase  has 
been  won<lerful.  lu  1662  the  total  sugar  export  from  Fiji  was  only  1731  tons, 
value  £58^857.  In  1685  the  export  of  sugar  exceeded  10,586  tons,  and  the 
value  was  £211,729.  Sheep  do  not  appear  to  thrive  well  in  Fiji,  bat  honea, 
cattle,  and  <;oats  do.  "  Pigs  are  the  real  pioneers  of  the  OolODj,  and  are  running 
wild  in  the  forests  and  jungle."  Ijob.sters  and  turtles  are  plentiful.  The  natives 
are  a  contented  and  hajtpy  family,  and  are  much  superior  in  physical  and  intel- 
lectual capacity  to  any  uf  their  brethren  in  Polynesia.  Prior  to  their  convension, 
cannibalism  existed  among  them,  but  now  the  Fijiaus  are  a  civilii^d,  well- 
behaved,  religious,  and  useful  race.  Nearly  all  of  them  can  read  and  write 
their  own  language,  and  the  young  are  trained  at  Weslearaoi,  Bonuui  Gatholie, 
or  Government  ediools.  Since  the  annexatioD  of  Fiji,  English  law  has  been 
established  there,  and  pro?perity  seems  general.  An  admirable  map  of  the 
Rewa  River  and  its  trilnitaries  accompanies*  Mr.  Thomson's  paper,  which  will 
be  justly  valued  by  all  desiring  iuformatiou  reading  Fyi. 

GENERAL. 

OovtmaiflBt  Aid  to  fleteatillc  SodstieB.— In  quoting,  evidoitly  from  our  report 

of  Mr.  Murray's  recent  address  to  the  Royal  Society  of  Edinburgh,  Natwrtt  ^ 

January  27th.  takes  exception  to  some  of  the  .statements,  thus  : — "With  regard 
to  I^jndon,  Mr.  Murray,  we  think,  should  verity  his  references,  as  we  know  of 
no  {Society  which  receives  *a  money  grant  of  considerable  value.'"  Our  report 
does  not  profess  to  give  the  precise  words  employed  by  Mr.  Murray,  for  which 
the  original  paper  must  be  consulted,  but  it  gives  a  perfectly  aceuiate  nimmary 
of  the  substance  of  the  addresSi  We  may  point  out,  in  reply  to  Natur^B  avowal 
of  ignorance,  that  the  Royal  Society  of  London  receives  £,A0OO  per  annum  "  to 
enalfle  the  Society  to  defray  the  expenscR  of  scientific  invest i^'ations,  undertaken 
by  the  advice  of  a  Committee  appointed  for  the  purpose  ;  "  that,  through  a  Com- 
mittee appointed  by  its  Council,  it  administers  i;i5,;](K)  per  annum  for  meteoro- 
logical purposes  \  that  the  Marine  Biological  Association  has  received  £5000  as 
endowment,  and  will  receive  £600  a  year  for  five  years  to  aid  in  maintenanoe ; 
that  the  Royal  Geographical  Society  is  in  receipt  of  £500  per  annum  tp  enaUd 
the  Society  to  provide  suitable  rooms  in  which  to  hold  their  meetings,  and  to 
exhibit  to  the  inildic,  free  of  charge,  their  colleetion  of  maps."  In  addition,  a 
number  of  otlier  lx)ndon  Societies,  not  receiving  money  grants,  are  j«rovided  with 
free  rooms  in  Builington  House,  and  are  thus  relieved  of  a  serious  outlay  lor 
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nbI  and  textt.  There  ere  in  Edinburgh  a  Meteorological  Society  sustaining  an 

ObierTatory  on  Ben  Nevis  of  absolutely  unique  importance,  a  Marine  Station, 
which  has  been  engac^cd  in  substantial  work  for  three  years,  and  a  Oeofjraphical 
Society  doing  for  the  public  precisely  what  the  Royal  (rpographical  {Society  does 
in  London  ;  none  of  these  receives  a  penny  of  public  money.  Besides,  there  are 
in  Edinbnrgb  Scientific  Societies  incorpomted  by  Royal  Charter,  which  can  point 
to  a  history  extending  over  more  than  a  century,  and  to  published  Froeeedinga 
of  great  value ;  and  th^  Sodeties  have  not  been  aided,  either  by  money  grants 
or  by  free  accommodation. 

"We  fully  acknowledge  that  the  Limdon  Societies  are,  in  a  sense,  representative 
of  the  scientific  work  of  the  nation  ;  but  it  is  a  fact  that  only  those  investigators 
who  are  resident  within  acccsaible  distance  of  London  have  a  share  in  their 
amisgement.  We  liaTe  confidence  in  repeating  that  there  are,  in  London, 
Sooieties  in  receipt  of  money  grants  of  considerable  value,  and  that  there  are 
Societies  in  Edinburgh  equally  worthy  of  support,  and  much  more  in  need  of  it, 
which  receive  not  the  slightest  Government  aid. 


NEW  BOOKS. 

The  Peoples  of  the  World;  being  a  Popular  Description  of  the  Characteristics, 
Condition,  and  Customs  of  the  Human  F  unily.  By  RonERT  Bbowk, 
H.A.,  Ph.D.,  et&    6  vols.,  Illustrated.    London:  Casseli  &  Company, 

Limited. 

In  his  elaborate  work  on  The  PenpJes  nf  the  WorliK  Dr,  Robert  Brown  has 
prepared  an  appropriate  complement  and  companion  to  his  well-known 
CfnmJtnu  of  the  WoHd  in  the  same  series.  He  published,  some  years  ago, 
a  hook  entitled,  The  Baee$  of  Mankind^  which  was  very  popular.  Of  tliat 
book,  the  present  work  is  an  enlarged,  recast,  and  improved  edition.  This 
is  honestly  avowed  by  the  author ;  but,  indeed,  he  was  scarcely  called  upon  to  do 
60,  for  the  work  has  been  so  rn mpletely  remodelled,  and  so  greatly  extended, 
that  it  is  practically  a  new  publication. 

Dr.  Brown  is  fitted  for  the  production  of  a  work  of  this  kind  by  u  rare 
oonhinatioii  of  qualifloations.  He  is  posseand  of  very  extensive  and  aocurate 
bunrledge,  derived  in  large  measure  from  his  own  travels  and  observations,  and 
psrUy  also  from  his  command  of  literature  in  many  languages.  It  may  be  truly 
said,  not  only  of  chapters,  but  also  of  volumes  in  the  work,  that  they  detail  the 
results  of  his  own  experience-*  Then  the  author's  scientific  knowledge  is 
mnnipeachable.  lie  writes  of  tliaL  which  he  knows  ;  and  thercioie  the  utmost 
reliance  may  l>e  placed  on  his  geueruliisations  and  hib  inierenccs.  To  tiiia  it 
ffliist  be  added,  that  he  is  master  of  a  luminous  and  pointed  style.  It  is  unusual, 
indeed,  to  find  sdeotiflc  accural  so  happily  united  with  literary  grace  and 
graphic  power.  To  this  conjunction  we  owe  the  interesting  character  of  the 
l>X)k,  which  amounts  indeed  to  fascination.  Tlie  pages  are  never  dry.  They 
are  interesting  equally  to  old  and  youn.u',  to  the  learned  and  the  unleanied. 

The  prime  object  of  this  work  is  to  set  forth  in  dutail,  and  to  illustrate,  the 
differences  existing  between  the  diiierent  races  of  men  that  people  the  world — 
their  diverse  habits  and  charactmtics,  and  the  extent  to  which  their  diverrities 
sn  due  to  eircumstances  of  dimate^  situation,  occupation,  and  environment 
The  work  is  therefore  at  once  geographical,  ethnographical,  and  social  in 
its  bearings  ;  and  it  is  hard  to  say  in  which  element  it  is  stronj^est.  The 
leie&tific  and  historical  details  are  interspersed  with  traditions,  legends,  and 


Digitized  by  Coogle 


110 


NEW  BOOKS. 


dosoriptions  of  character,  which  ;:ro;itIy  enhance  the  value  of  the  work  M  a 
popular  aiid  readable  dejicription  of  the  varictie??  of  the  human  race. 

In  dealing  with  dubious  and  controverted  quebttous,  Dr.  Brown  very  wisely 
takeB  an  impartial  line.  For  example,  on  the  disputed  qaestion  of  the  origin 
of  man,  he  does  not  oommit  himself  rashly  to  a  particular  side.  He  admits 
the  difficulties  that  emerge  from  the  hypothesis  of  the  desoent  of  the  manifold 
Tarictie.s  of  the  species  from  a  single  pair  of  human  hcinf^s  ;  hut  he  8upf;;ests 
that  the  rival  theory  of  a  plurality  of  origins  given  rise  to  perplexities  which 
are  at  least  as  great.  He  therefore  confines  his  function  to  that  of  supplying 
the  incontestable  data,  leaving  his  readers  to  draw  their  own  conclusions. 

It  only  remains  to  be  said  that  the  work  is  proftuely  and  admirably  illns- 
trsted,  and  that  the  illustrations  really  elucidate  the  text  to  an  extent  that  is 
quite  unusual  in  the  present  book-making  age. 

Thor(»ugh  Guide  iSeries.  Scotland  (Part  iii.).  Th€  Lowlands^  inclwling  £Jin' 
hwyh  and  Glasgowy  and  all  Scotland  tott^  of  tkm  Ftaeet,  by  I^L  J.  B. 
Baddelbt,  B.A.,  with  twenty  Maps  and  Plans  by  J.  Bartholomew,  F.RQ.S1 
London :  Dulau  and  Co.,  1886.  Pp.  179.  Price  4«. 

Mr.  Baddelcy  deserves  flie  thanks  especially  of  Scotsmen  for  showing  the 
tourist  so  cnrcfiilly  all  tlie  beautir's  of  the  southern  part  of  their  conntrj'.  Ho 
dncB  not  confine  himself  to  well-hcaten  routes,  but  indicates  others  deserving  of 
greater  attention  than  they  have  yet  received.  Thus  he  says  :  **  The  poets  have 
practically  left  Kirkcudbrightshire  untouched,  with  the  result  that  nine  persons 
out  of  ten  probably  do  not  know  enough  of  it  to  pronounce  the  word  properly, 
and  yet  there  are  few  counties  in  our  island  which  display  beauty  of  a  more 
varied  character,  rich  and  pleasing  for  the  most  part,  but  displaying  in  the 
north-western  division  depth  and  wildtie.>s  which  would  be  remarkable  anywhere. 
No  lake  of  its  size  can  be  luucli  li'vdiiT  than  Loch  Tron],  and  no  road  much 
wilder  than  a  part  of  that  between  rsewtun-Stewart  and  New  Galloway,  though 
it  most  be  owned  that  the  latter  is  associated  with  its  full  quota  of  dreariness.'' 

We  have  examined  Mr.  Baddeley's  guide  witii  the  view  of  dtsoorering  any 
errors  or  omissions,  and  are  glad  to  be  able  to  say  we  found  neitlier.  He  gives  a 
full  and  exact  account  of  each  place;  and  when  we  also  look  at  Mr.  Bartholomew's 
admirable  (mostly  orographical^  maps  accompanying  each  ilistrict,  we  feel  that  a 
**  thorough  "  piiide  is  in  our  hands.  As  usual,  the  description  of  Edinburgh  is 
heralded  by  an  uutbui^t  of  admiration.  It  is,  says  Mr.  Baddeley,  "  without 
doubt,  the  finest  city  in  the  kingdom.  No  other,  except  London,  contains  so 
many  fine  streets,  squares,  and  buildings.**  To  this  we  cannot  possibly  have  any 
objection  ;  but  the  next  paragraph  perplexes  us.  "  In  none,"  he  continues, 
"except  Bath,  has  Art  so  successfully  adapted  itself  to  the  local  characteristics 
of  Nature."  With  every  desire  to  do  justice  to  Bath,  we  do  notconsiiler  that, 
as  cities  vvortli  seeing,  Edinburgh  and  Bath  can  be  compared  :  both  are  built  of 
stone,  whereiia  most  cities  at  home  and  abroad  are  built  of  brick,  but  tliere  the 
comparison  between  them  ends. 

Mr.  Baddelcy's  guide  is  worthy  to  rank  as  the  Baedeker  of  the  Lowlands  of 
Scotland—the  highest  praise  a  guide-book  can  receive. 

TIu:  Loyal  Karens  0/ Burwt.    Va-  Don.vld  MacKejszie  Smsaxoit,  M.A. 

London  :  Ke;j;an  I'aul,  1887. 

With  all  the  experience  of  a  Bengal  civilian,  who  has  for  Rome  years 
administered  part  of  Burma,  Mr.  D.  M.  Smeaton  writes,  in  a  style  mo^t  plea^ut 
to  read,  of  the  little  nation  of  Karens,  who,  in  the  heart  of  Burma,  have  long 
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been  most  loyal  British  .subjects,  and  are  fast  becoming  a  Cliristi.an  people. 
Hitherto  iho  English  reader  has  known  of  them,  if  at  all,  only  from  the  devoted 
American  Baptist  missionaries,  who,  since  Judson'a  Karen  servant  first  dis- 
covered the  origin  of  their  tratiitions  in  the  Bible,  have  won  them  over  in 
gnat  nniDl)en  to  dTilisation  of  a  highly  progressive  type.  Now  we  hAve  a  cold 
official  telling  how  the  British  GoTenimeitt  might  have  jireTented  the  risings 
in  Upper  Burma  if  it  had  trusted  this  people,  or  believed  their  missionaries  ; 
anrl  discoursing  in  a  cultured  style  on  the  ethnography,  folk-lore,  an<l  i)oIitical 
future  of  this  semi-Chinese  race,  who,  in  their  ancostral  homes  in  the  north, 
must  have  received  the  traditions  which  have  prepared  them  for  Christianity 
from  a  Nestorian  or  a  Jewish  oolony  in  China.  Altogether  a  capital  little 
Ijook! 

BroMam^t  A,     C  ZHeUonarj^  to  ike  Umied  StaU$y  Canada,  and  Mtxim* 
London :  Trttbner  &  Co.,  1886.  Pp.  304.  Price  8s.  0(2. 

We  have  here  an  <'xc(M>dingly  small  and  convenient  gmde-book  to  the  most 
interesting  places  in  North  America,  accompanied  by  clear  maps  of  the  United 
Staffs  and  Canada,  and  also  by  oth'  of  Mexico,  showing  the  track  of  the  Mexican 
Central  Railway  and  conno*  tions.  In  his  op('niii<,'  remarks,  Mr.  Bradshaw 
warmly  commends  the  hotels  of  xsorth  America  as  '  the  hirgest,  best  conducted, 
sod  moat  comfortable  in  the  worid."  He  iHseljr  adds,  however :  "  Of  eomrse, 
there  is  little  or  nothing  of  the  homeliness  Europeans  are  accustomed  to  find  in 
Keglsad  or  the  Continent,**  for  the  leading  American  hotels  are  "conducted  on 
a  large  scale,  much  as  a  large  dry-goods  store,  or  any  business  where  people  are 
more  attracted  by  the  quality  and  price  of  goods  sold  than  by  the  proprietor's 
amiability,  friendship,  or  goodwill."  He  does  not  mention  in  his  book,  what 
British  visitors  will  consider  of  importance,  that  the  mosquito  is  to  be  found 
oesrly  ererywhere  throughout  the  United  States,  and  tlmt  tiie  hotda  there 
niely  provide  mosquito  nets. 

We  would  suggest  that,  as  no  Tourist  map  of  Canada  can  now  be  regarded 
as  complete  which  does  not  give  the  whole  extent,  and  a!?  many  stations  as 
pcissible,  of  the  Canadian  Pacific  Railway,  the  map  accompanying  this  volume 
(originally  coMbtructed  for  Cuok  s  Tuuis;  should  be  enlarged,  as  to  give  the 
whole  track  of  the  "  C.P.R."  from  the  Atlantic  to  the  Pacific,  whiltit  the 
gaide-book  should  provide  ample  information  regarding  this  most  interesting 
nmte^ 

A  specialty  of  the  work  under  review  is  its  "Cuide  to  Mezieo,*' hitherto  more 

of  an  unknown  <»ountry.  The  Mexican  Central  l\ai]  way,  however,  running  from  EI 
Paso  on  the  United  States  frontier,  and  connccti^^  tln  rc  with  various  American 
lines,  to  Mexico,  the  capiUil,  will  soon  open  Mexico  to  the  tourist.  Indeed,  Mr. 
Bisdshaw  informs  us  that  "  Messrs.  Thomas  Cook  &  Son  have  opened  an  agency 
St  the  capital**  So  Mezioo  will  doubtless  become,  ere  long,  an  easy  and  familiar 
ocQiuon  for  tourists. 

NEW  MAPS. 

{Edited  by  Frofeuar  James  Qtiku,  LL,D.,  F.H.S.) 

EUROPE. 

CENTRAL  EUROPA,  Neue  Uebersichtskarto  von   ,  im  Alassatabe  von 

1:750,IMX)  (lit  miles  to  an  inch). 

Jleramgegebm  vom  K,  K.  Militar-Geograjyh.  Imtitut  in  Wie»» 
The  pdblicati<m  of  a  Map  of  Central  Europe,  which  is  a  minute  and  careful 
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reduction  of  the  surveys  of  the  different  countries,  engraved  in  a  clear  and  legible 
style  to  .show  effectively  all  the  physical  and  topographical  features,  ia  at  the 
present  time  a  work  of  threat  public  use  and  importance. 

Tliis  Map,  which  has  just  been  completed  by  the  imperial  Mihtary  Geo- 
graphical Instttiite  of  '^^DA,  IB  the  result  of  more  than  foar  jean*  constant 
labour  of  their  large  staff.  It  consists  of  forly-five  sheets,  each  measuring  18 
inches  by  15  inches,  and  embracing  the  whole  of  Central  Europe,  extending  f  n 
the  Baltic  Sea  to  as  far  south  as  Romp,  and  from  Kieff  and  the  Rnspoms  in  the 
east  to  Lille  and  Avignon  in  the  west,  althonj^h  unforttinately  not  extending  far 
enough  west  to  include  Paris  and  London,  which  would  have  greatly  added  to 
ita  usefulness.  The  work  is  produced  by  the  heliographic  process,  and  printed 
from  the  stone  in  diflerent  colours.  The  rivers,  lakes,  and  all  waters  wiUi  their 
names  are  printed  in  blue ;  the  towns,  railways,  et&,  and  their  names  in  black ; 
the  roads  in  red  ;  and  the  orographical  relief  in  brown.  This  method,  although 
it  has  the  advantage  of  giving  more  distinction  to  the  various  feature.-*,  hicks  the 
exact  precision  of  an  outline  which  ia  all  engraved  on  one  i)late,  as  the  slightest 
deviation  from  i)erfect  register  in  printing  may  in  some  cases  throw  a  road  on  to 
the  other  side  of  a  river.  One  very  useful  feature  in  conneotiou  with  the  Map 
is  that  the  Institute  annually  publishes  tracings  of  all  additions  and  corrections, 
such  as  new  railways^  canals,  etc.,  and  these  have  only  to  be  laid  over  the  place 
requiring  correction.  These  tracings  are  presented  gratis  to  all  poesessors  of  the 
Map,  80  that  all  the  eopie;;  may  lie  ke})t  u]>  to  date.  Hie  original  sheets  are, 
however,  always  corrected  to  date  of  publication. 

OBDTBOHBV  XDOHBB,— Edvabd  Oaibleb'b  ^M^n-Atlas  des  ,  und  dsr 

Deutschen  Eolonial-Besitzungen,  mit  begleitendem  Text 

Leipzig :  Karl  Ft.  Pfav.   M.  2.80. 

As  a  travelling  companion  in  Germany  this  little  Atlas  ought  to  prove  very 
usefbl.  It  consists  of  a  map  of  the  country  on  the  scale  of  1 : 1,750,000,  divided 
into  fifteen  sections,  with  larger-scaled  inset  maps  of  the  principal  towns.  The 
maps  are  dear  and  effective,  with  the  railways  printed  in  red,  and  contain  all 
places  of  any  importance.  There  are  also  three  map<5  illustrating  the  colonial 
pOBsesaions,  and  the  whole  is  accompanied  with  geographical  statistical  notes. 

OEBTSBlBiaH,— Sprachen-karte  der  westlichen  EronlSnder  von  .  Nadi 

dem  Zensua  von  i^BO,  entworfen  von  F.  Held.  Massstab,  1  : 1,500,000. 

Peiermam'9  Mitteilwii^n,  Jahrganff  1887,  Ta/el  2.  Gotha  :  Justus  Perthes, 

AFiUCA. 

OOirao,— Route  von  Ango-Ango  nach  Leopoldville.    Anfgenommen  von 

Oscar  Baumann,  Mitgleid  der  von  Professor  Dr.  Oscar  Lenz  geleiteten  Oestcr- 
reichischen  Kongo-Expedition.  Masastab^  1 : 400,000. 

Wien :  Mitteiluitgen  der  K.  K.  Oeographi$dien  Getelitckqft, 
Band  zxtz..  No.  10. 

This  map,  on  the  scale  of  about  6}  miles  to  an  inch,  shows  what  great  advances 

are  being  made  in  the  opening  up  of  the  Congo.  Here  we  have  even  a  plan  of 
Leopoldville,  which  was  fotmded  on  thp  shores  of  Stanley  Pool  in  18S1.  The 
map  seems  to  incorporate  all  our  present  topographical  knowledge  of  this  district, 
which  is  specially  interesting,  as  it  is  the  cataract  part  of  the  river,  along  which 
it  is  proposed  to  construct  the  railway. 
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THE  CONGO:  ITS  PAST  AND  PRESENT. 

By  Colonel  Sir  Francis  db  Winton. 

(Read  btfore  the  SoeUi^,  Janwary  1887.) 

In  a  paper  pabluhed  by  the  Scottish  Geograiihical  Society,  in  January 
1885,  a  risumS  of  the  lahoun  of  sons  of  Scotland  in  the  work  of  scientific 
stplorations  is  given.  Foremost  on  this  roll  of  explorersi  missionaries, 
ind  commeicial  adventurers  stands  the  honoured  and  revered  name  of 
David  Livingstone.  To  his  luiceasing  efforts,  to  his  untiring  indostxy,  to 
luB  noble  devotion,  have  the  secrets  of  that  unknown  land^Gentral 
Africa — been  unlodced  and  disclosed.  I  am  not  here  to-night  to  dwell  on 
the  work  he  performed,  for  is  it  not  world-ktiown  %  He  attempted  the 
conquest  of  Central  Africa  al(me,  and  he  gained  a  great  victor}  ;  and  the 
spectacle  of  that  solitary  man  wandering  in  those  tropical  regions,  with 
few  attendants,  with  no  weapons  save  his  own  gentleness,  his  marvellous 
pstiencey  and  his  earnestness,  is  to  mo  (and  I  have  recently  had  some 
experience  of  African  travelling)  a  sjjectacle  of  the  sublimest  heroism  and 
devotion  to  duty.  Not  the  least  of  tlie  legacies  he  has  bequeathed  to  the 
world — legacies  in  richness  of  geographical  knowledge  probabl}'  unsur- 
passed— is  that  he  has  taught  all  future  African  explorers  ihi'  true  art, 
the  right  way,  of  travelling  in  Africa.  In  fact  ho  has  taught  how  explora- 
tion can  be  carried  on  successfully.  Anmug  those  whu  have  sought  to 
follow  in  his  footsteps,  who  have  cndea\  ourud  to  increase  our  knowledge  of 
Central  Africa,  Mr.  H.  M.  Stanley  stands  foremost  as  the  ablest  successor 
of  Dr.  Livingstone.  Now,  what  Central  Africa  and  the  sources  of  the  Isiie 
were  to  Dr.  Livingstone,  the  Congo  and  its  basin  have  been  to  Mr.  Stanley. 

And  my  purpose  this  evening  is  briefly  to  discuss  the  river  Cungo,  its 
basin,  its  development,  the  recent  discoveries  that  have  been  made  among 
its  tributaries,  and  its  present  position.  To  do  this  I  have  to  crave  your 

VOL.UI.  H 
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kind  indulgence.   I  am  not  au  explorer  in  the  proper  sense  of  the  word, 
and  I  cannot  lay  claim  to  the  possession  of  any  scientific  knowledge.  When 
the  late  General  Gordon  was  called  upon  by  the  Government  of  his  country 
to  proceeti  to  Egypt,  I  was  selected  by  His  Majesty  the  King  of  the 
Belgians  to  go  to  the  Congo  to  relieve  Mr.  Stanley.    Conceiving  it  to  he 
a  call  of  duty,  I  accepted  the  petition,  and  went  to  the  Congo,  remaining 
there  about  two  years.    Naturally,  I  h.ul  Lu  Uavcl  a  great  deal,  and  in 
those  excursions  1  went  as  far  ao  2 1  20'  E.  long. — about  1000  miles  into  the 
interior — but  my  duties  were  chiefly  administrative.    To  my  predecessor 
had  falleii  the  hard  work.    His  latest  book,  The  Congo  Free  Staky  tells  us 
of  the  many  stations  he  established,  the  mfles  of  territory  acquired,  the 
immense  distances  he  traversed.  My  duties  wen  to  bring  the  zesults  of 
his  labour  under  administrative  control,  and  weld  them  into  a  useful 
mass.   The  events  which  led  to  the  creation  of  the  **  Congo  Free  State  " 
are  so  very  recent  and  so  very  fresh  in  your  minds,  that  I  only  propose 
to  allude  to  them  most  briefly.  After  Mr.  Stanley's  discovery  and  descent 
of  the  Congo,  the  attention  of  Europe  naturally  turned  to  the  magnificent 
opening  which  this  second  longest  river  in  the  world  presented  to  the 
influences  and  enterprises  of  civilisation  ;  and  it  was  resolved  by  a  com- 
mittee of  gentlemen  assembled  at  Brussels,  under  the  auspices  of  His 
Hifojesty  the  King  of  the  Belgians,  to  subscribe  a  sum  of  money  fnr  the 
purpose  of  exploring,  more  fully  than  Mr.  Stanley  was  able  to  do  in  bis 
rapid  decent  after  three  years  of  fatiguing  teavel,  the  waters  of  the  Congo, 
and  to  ascertain  to  what  extent  they  were  navigable — in  fact,  to  extend 
onr  knowledge.    And  in  January  1879  the  arrangements  were  so  far  cora- 
plcterl  that  Mr.  Stanley  had  organised  an  ex]iedition,  and  wa.s  on  his  way 
to  Zanzibar  to  recruit  men.    On  the  Hth  of  August,  the  same  year,  he 
arrived  off  }>anaiia  Point  to  he^in  the  work  which  has  ended  in  the 
Congo  Free  State;  and,  to  nse  his  own  el   [imt  words,  "  To  ascend  it 
with  the  novel  misssioii  of  aowing  along  it><  1  auks  civilised  settlements,  to 
peaceably  conquer  and  subdue  it,  to  remould  it,  in  harmony  with  mcnlern 
ideas,  into  national  .states  "wnthin  who.se  limits  the  European  merchant 
shall  go  hand  m  lijtul  with  the  dark  African  trader,  aiid  justice,  law, 
order  shall  prevail,  and  murder  and  lawlessuess,  and  the  cruel  barter  of 
slaves,  shall  for  ever  cease." 

From  this  point  of  the  narrative  the  real  difficulties  of  the  work  of 
founding  the  State  commenced.  On  the  26th  September  1879,  Mr. 
Stanley  and  his  flotilla  reached  the  head  of  the  navigation  of  the  lower 
river.  Here  the  hilly  land,  which  commences  some  30  miles  lower  down 
at  Boma»  becomes  bolder  and  more  defined ;  the  river  is  nearly  a  mile  in 
width,  and  has  lost  its  smooth  gliding  motion ;  the  current  is  stronger ; 
watehmg  it  closely,  one  observes,  at  almost  regularly  recurring  intervals, 
huge  volumes  of  water  heaved  up^  as  if  by  some  hidden  agency,  from 
beneath,  which,  surging  onwards  and  impelled  by  the  current  from  behind, 
form  themselves  into  whirlpools;  backwards  and  forwards  eddy  and 
current  strive  and  race  one  with  the  other ;  while  here  and  there  broad 
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stretches  of  water  glide  with  that  peculiar  swiftDees  betokening  rapid 
desoenti  only  to  break  with  curling  waves  as  they  encounter  the 
treacherous  rocks  beneath.  Fnm  this  mass  of  seething,  hurtling  water 
issues  a  peculiar  moaning  sound,  the  voice  of  the  spirit  of  the  river  hurry- 
iug  on  to  the  sea.  Thus  the  cataract  region  of  the  river  presents  a 
sobhme  spectacle  almost  impossible  to  convey  by  word-painting.  I  have 
seen  Niagara  and  all  its  rapids ;  I  have  descended  the  St.  Lawrence^  and 
be«i  on  many  other  inland  waters ;  but  none  can  compare  in  the  power 
they  reveal,  in  the  awe  they  inspirei  in  the  majesty  they  display,  with  the 
rapids  of  the  river  Congo. 

In  four  months  the  station  of  Yivi  was  com})letcil,  then  followed  the 
establishment  of  the  station  of  Isangilla,  the  building  of  a  road  some  50 
miles  long,  and  the  transport  of  three  steamers  across  it.  From  Isangilla 
the  expedition  continues  to  push  forward  One  small  steamer  i|i  again 
launched  on  the  Congo,  as,  for  about  70  miles  between  Isangilla  and 
Manyanga,  the  river  becomes  navigable,  though  it  is  a  navigation  that 
requires  both  j)rnrlence  and  care,  for  there  are  several  dangerous  rapids 
to  be  passed.  1  remember  once  coming  down  this  portion  of  the  river  in 
one  of  our  whale-boats  (a  large  boat  which  pulled  twelve  onrs,  six  on  a 
side).  We  had  passed  most  of  the  rapids,  and  were  gliding  along  what 
appeared  to  be  a  <[iiiet  reach,  when  suddenly,  with  a  hissing  noise,  the 
water  began  to  boil  all  around  the  boat.  "Pull !  "  shouted  the  steersman, 
and  ])n\\  the  men  did,  but  it  was  in  vain,  for  we  were  caught  in  a  whirl- 
jiuoi,  and  the  only  plan  wa«  to  accept  the  situation.  The  men  laid  on 
their  oars,  and  the  boat  went  slowly  round  four  or  five  times  till  the  water 
had  exhausted  itself,  and  allowed  us  to  continue  on  our  wav.  Through 
all  the  year  1880  the  expedition  was  fighting  its  onward  way,  not  so  much 
against  the  inhabitants  as  against  the  forces  of  nature,  and  it  was  not  until 
April  29,  1881,  that  Mr.  Stanley  found  himself  established  at  Mauyanga, 
with  still  95  miles  to  accomplish  before  reaching  Stanley  Pool,  where  the 
waters  of  the  Congo  once  more  become  navigable,  and  from  whence  the 
interior  of  Central  Africa  can  be  conquered— conquered  by  ^e  merchant 
and  trader,  and  consequently  for  the  missionary  and  man  of  sdence. 
Well,  not  to  weary  your  patience  with  this  section  of  my  paper,  I  will 
take  you  to  December  1881,  when  Stanley,  with  three  small  steamers, 
half-a-dozen  white  men,  and  160  Zanzibaris,  found  himself  established  at 
Stanley  Pool,  not  without  many  difficulties,  and  not  without  considerable 
opposition  from  the  natives.  The  former  were  successfully  overcome  by 
his  indomitable  energy,  and  the  latter  was  peacefully  accomplished  by  his 
tact  and  profound  knowledge  of  native  character.  For  the  interesting 
details  of  this  portion  of  his  work,  and  that  which  followed,  I  would 
recommend  the  perusal  of  The  Founding  of  the  Ckmgo  Free  State  to  those 
who  have  not  already  read  it. 

One  would  naturally  suj)pose  that  such  an  amount  of  labour  would 
content  the  ambition  of  any  ordinary  man,  but  Stanle\  's  active  mind  and 
euterprising  spirit  could  not  rest  satisfied — he  was  bound  to  push  on. 
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So,  after  four  monthB'  rest  at  Leopoldville,  during  whkh  the  Uttla 
steamers  were  launched  at  Stanley  Hool,  and  their  gear  was  fitted, 
pre(>arations  were  made  for  a  lengthened  voyage  over  the  waters  of  the 
Upper  Conga  During  the  years  1882  and  1883  these  explorations  were 
continued ;  Lukolela,  Equator,  Bangala,  and  Stanley  FaUs  were  reached, 
and.  stations  were  established;  and  at  the  end  of  1884  he  returned  to 
Leopoldville,  broken  in  healdi  by  the  constant  anxiety  and  fatigues  he 
had  undeigone. 

Unhappily,  all  had  not  gone  well  in  his  absence.  I  may  mention  that 
when  I  succeeded  to  the  command,  the  eighty  white  en^kifSs  of  the 

C\  Ti  '  t  Fro.  State  were  composed  of  Belgians,  French,  Oermans,  AuBtrians, 
Slavs,  English,  Americans,  Swedes,  Xoi nvegians,  Danish,  Italians,  and 
Portuguese — twelve  nationalities  in  all.  These,  in  place  of  seeking  on 
what  points  they  could  agree,  sought  only  those  points  on  which  they 
could  differ:  and  thus  the  expedition,  instead  of  striving  towards  the 
success  which,  by  the  niiigiiifu  ent  liberality  of  His  Majesty  tlip  King  of 
tlie  Bflgians,  was  within  their  grasp,  and  not  having  the  guiding  itiHuence, 
the  foreseeing  prudence,  and  active  energy  of  their  leader,  were  fast 
drifting  into  chaos  and  confusion.  Ill  as  he  wa-;,  worn  both  in  mind  and 
body,  and  weak  an<l  suffering,  his  presence  ml  used  a  new  spirit,  and 
when  I  arrived  in  a  marked  change  for  the  better  had  alriady 

taken  place.  Fi\  e  weeks  after  ni\  arri\  al  Mr.  Stanley  de|>arti'd  for 
Europe  to  obtain  that  change  and  rest  he  so  greatly  needed. 

Before  he  left,  however,  difficulties  had  arisen  with  the  Portuguese 
and  the  French,  who  both  viewed  the  operations  of  the  expedition  with 
distrust  and  disfavour,  the  latter  because  they  interfered  with  the 
designs  of  the  French  explorer  De  Brazza,  and  the  former  because 
they  considered  it  interfered  with  what  they  claimed  as  old  rights  of 
the  Portuguese  nation  to  that  portion  of  Africa.  These  differences, 
as  you  know,  were  finally  settled  by  the  Berlin  Conference.  Such  is  a 
brief  retrospect  of  the  history  of  the  Gongp  Free  State,  and  you  will,  I 
am  sure,  agree  with  me  that  it  would  be  imijoesible  to  separate  the  name 
of  Mr.  H.  M.  Stanley  from  so  interesting  a  record.  The  histoiy  of  the 
previous  state  of  the  Congo  presents  so  dark  a  page  that  it  would  only 
1<  ad  to  painful  thoughts  were  I  to  introduce  it  to  your  notice  this  evening. 
Happily,  now  all  is  changed.  The  huge  barrancas  or  buildings  formerly 
used  for  the  storage  of  slaves  now  contain  peaceful  trading  goods.  The 
population  of  the  interior  is  increasing,  and  the  black  doud  of  slavery 
no  more  overshadows  the  land. 

During  the  jx'riod  of  my  admiiu'stration  (from  1881  to  1886),  the 
exploration  of  the  tributaries  of  the  Congo,  many  of  them  mighty  rivers 
in  themselves?,  was  carried  on  with  vigour  and  success.  I  propose  tr> 
divide  them  into  three  gr(ui])s  or  expeditions;  that  condiK  trd  hy  Lieut. 
Wissmannof  the  German  army,  which  discovered  the  course  of  the  Kassai, 
and  its  tributaries  the  Sankuru,  the  Luebo,  the  Loango,  et«.  Tlicn  the 
discoveries  of  the  Rev.  Mr.  Grenfell,  of  the  Baptist  Mission,  who  explored 
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many  of  the  numerous  tributaries  of  the  Congo  in  hU  little  steamer  the 
PeoMy  and  lasUy  the  journeys  of  Lieut  Kunts  and  Dr.  Buchner.  In 
1883  an  expedition  arrived  at  BengueU  on  the  West  Coaat^  under  the 
eommand  of  Lieut  Wlssmann,  who  was  accompanied  by  Dr.  Wolff,  Lien- 
tenants  Mtllier  and  von  FVancoisi  and  Messrs.  Schneider  and  Buchner. 
These  five  Crennans,  with  a  large  caravan,  marched  to  the  east  in  two 
oolnmns  through  a  very  difficult  country.  The  real  point  of  the  escpedi* 
tion  had  been  kept  a  profound  secret  It  was  to  penetrate  into  what 
is  now  known  as  tho  Baluba  country,  through  which  pass  the  upper 
waters  of  the  Rassai,  tho  Luhia,  and  other  rivers,  there  to  erect  stations, 
then  to  descend  the  waters  of  tho  Kassai,  and  ascertain  ge(^graphiGally 
the  true  i>osition,  course,  and  extent  of  that  noble  river. 

This  part  of  Africa  is  situated  in  22°  E.  long,  and  6"  S.  lat.  The  expedi- 
tion had  really  been  fitted  out  by  His  Majesty  the  King  of  the  Belgian 
and  wa<5  intended  to  occn}>y  teiritoiy  for  the  then  International  Associa- 
tion. It  was  not  the  first  time  Lieut.  Wifismann  had  been  in  Africa  ; 
he  accompanied  the  late  lamented  traveller  Dr.  Pogge,  and  he  therefore 
ha«l  an  acquaintance  with  these  Baluba  people,  and  was  eminently 
qualitieti  lor  the  mission.  Well,  this  expedition  an'ived,  after  a  tuilsome 
and  painful  march,  at  the  first  stopping-place  of  its  journey.  The 
establibhiaciit  of  a  station  wa.s  commenced,  houses  were  erected,  and  the 
building  of  a  small  tlect  of  canoes  \s  a.s  rapidly  pushed  forward.  Such 
was  the  iiitluence  Lieutenant  Wissmann  obtained  over  these  people  that 
theii  chief,  Kalemba,  and  his  legal  successor  Chigenga,  with  about  200  of 
theur  followers,  agreed  to  accompany  him,  and  in  April  1885,  leaving 
their  newly-formed  station  in  chat|;e  of  Dr.  Budmer,  they  embarked  In 
twenty  large  canoes  on  the  waters  of  the  Lulua. 

At  first  navigation  was  difficult;  rapids  impeded  progress,  canoes 
were  upset)  and  two  natives  of  the  party  lost  their  lives.  On  the  sixth 
day  of  their  travels  the  junction  of  the  Lulua  and  Luebo  was  reached. 
TUs  junction  forms  the  north-west  end  ol  the  Baluba  kingdom,  the  Lulua 
being  the  dividing  line  between  the  Baluba  and  Bacuba ;  the  Luebo 
separating  the  Baluba  from  the  Bachilele.  Since  then  a  station  has  been 
fonned  at  this  pointy  which  is  under  the  control  and  auspices  of  the 
Congo  Free  State. 

Continuing  their  dr-^cent,  the  navigation  became  easier  ;  no  more 
rapids  were  encountered,  and  soon  the  Lulua  joins  the  Kassai.  Following 
on,  they  arrive  at  the  junction  of  the  S  iTilcuru  and  the  Kassai,  who.se 
united  waters  form  a  noble  river  with  a  W.N.W.  course ;  and  the  gallant 
band  of  pxi)lorers  floating  on  its  waters  advance  each  day  nearer  to  the 
goal  of  their  hoi)es — the  ( 'oiigo. 

They  were  not  without  adventures.  At  one  jdace  a  tMl  i  rail -d 
BasoDgo  Menos  tre:tcherously  attacked  them  while  they  were  entangled 
in  one  of  the  many  narrow  channels  of  that  part  of  the  river.  At 
another  place  they  kilh^l  seven  elephants  in  Jis  many  minutes.  At 
length,  on  the  forty-second  day,  they  sighted  the  waters  of  the  Congo, 
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which  at  first  they  took  to  be  &  large  lake.  Soon,  however,  a  turn  in 
the  river  reveals  a  Hag  floating  in  the  gentle  breeze,  and  in  a  few 
minutes  more  the  buildings  of  the  station  of  Kwamouth  ine  in  sight, 
and  then  they  know  that  the  object  of  their  journey  has  been  gained, 
that  the  battle  has  been  won.  Three  days  after  they  descended  the 
Congo,  and  arrived  at  the  station  of  Leopoldville  in  Stanley  Pool.  Thus 
their  journey  had  been  crowned  with  complete  success ;  they  had  di.s- 
covored  the  Kassai  River,  one  of  the  noblest  tributaries  of  the  Congo  ; 
the\-  had  traversed  more  than  800  miles  by  lan<l,  and  had  passed  down 
over  r)00  miles  of  hitherto  unknown  and  unexplored  feriitory,  besides 
making  otlicr  explorations  in  the  neiLrlibourhood  of  Balubu.  Shortly 
before  this  I  had  left  the  Lower  Congo  to  visit  Leopoldville,  witli  the 
hope  of  hearing  aometliing  of  Lieutenant  Wissmaun,  for  the  plan  of  his 
journey  had  been  commuincated  to  me  from  Brussels,  so  that  my  hopes 
were  quickly  realised.  Then  came  tlie  i[ue8tion  nf  taking  these  people 
back  to  their  country,  and  by  so  doin;j;  creatin-  a  feeling  of  trust  and 
confidence  in  their  minds,  leading  to  their  becoming  useful  members  of 
the  new  State.  It  would  never  have  done  to  send  them  back  by  land, 
.  involving  long  and  painful  marches,  with  the  poesthililieB  of  hostile 
interruptions  on  the  road.  The  canoes  which  had  conveyed  them 
down  a  river  would  never  go  up  one ;  so  I  determined  to  use  The 
Stanley^  anew  stem-wheel  steamer  of  about  30  tons,  recently  launched 
on  Stanley  PooL  These  Balubas  were  a  very  interesting  people,  differing 
in  many  respects  from  the  Congo  native.  They  had  about  fifteen  years 
previously  to  Lieutenant  Wissmann's  advent  passed  through  what  might 
be  called  a  religious  and  social  revoludon.  The  old  faith — ^which  con- 
sisted of  a  good  deal  of  fetish  and  still  more  malafn  (palm-juice  wine)— was 
overturned  ;  all  the  palm-treea  in  the  country  were  cut  down,  which,  from 
a  picturesque  point  of  view,  was  a  pity.  Drunkenness  was  made  a  capital 
crime,  as  was  also  theft ;  and  the  solo  punishment  of  the  country  was 
tho  smoking  of  hemp^  Uie  culprits  under  the  sentence  of  death  being 
compelled  to  smoke  it  until  they  dropped.  The  sistci  of  the  king,  a 
middle-aged,  wiry-looking  female  (she  was  about  forty  when  I  saw  her), 
named  Sankoro,  became  high  priestess  and  exercised  great  power. 
Fetishism  disappeared,  and  all  seemed  contt^nted  and  ha])i>y. 

Most  of  the  African  tribes  have  some  diiitiuctive  mark  tattooed  on 
divera  parts  of  their  bodies,  but  the  lialubas  were  covered  with  marks, 
many  of  the?n  \  ery  artistically  done  I  could  not  make  out  that  they 
had  any  traditions,  but  they  were  a  marked  contrast  to  the  Congo  native, 
and  were  the  least  troublesome  natives  I  ever  met.  AVo  were,  all  told, 
238  people  on  board  this  small  steamer,  and  they  had  to  be  jwicked  on 
deck  like  sardines  in  a  box ;  but  they  were  always  cheerful,  and  in  about 
three  dajs  had  all  settled  in  their  places,  which  they  kept  during  the 
voyage.  At  night  they  all  disembarked  and  made  camp,  their  favourite 
camping-ground  being  a  sandy  island — the  sand  formed  a  warm  bed. 
This  return  voyage  took  about  thirty  days,  and  I  then  went  back  to  the 
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Congo,  having  established  the  station  before  uUuded  to  at  tlie  junction 
of  the  Liilua  and  Luebo.  I  am  under  a  promise  to  Kalemba  and  Sankoro 
to  pay  them  a  visit ;  and  the  good  tilings  I  was  to  have — amongst  others, 
a  wife — as  set  forth  in  a  speech  by  Kalemba,  was  a  proof  that  they  |>os- 
sesaed  that  somewhat  rare  quality  of  an  African  native — gratitude.  But 
I  fear  my  A^can  travels  are  over,  and  that  I  have  bidden  adieu 
to  the  kind  and  gentk  facea  €i  Balaba  friends.  Nevertheleaa, 
if  any  of  my  audience  would  like  to  pay  the  Balubaa  a  visit,  I  will 
give  them  auch  letters  of  introduction  as  will  ensure  them  a  hearty 
reception. 

To  enable  Dr.  Wolff  to  continue  the  exploration  of  that  region,  I  left 
him  a  small  steamer  (the  £n  Jtant),  and  in  a  very  interesting  letter 
received  from  him  a  short  time  ago  he  writes  as  follows  about  this 
region : — '*The  Kassai,  the  Sankuni,  and  the  Lomami  form  a  navigable 
river  system  of  over  1000  miles.  The  Sanknm  is  a  magnificent  river, 
sometimes  3000  to  3000  yards  in  width,  averag(  depth  12  to  14  feet, 
and  easier  to  navigate  than  the  Kassai."  He  followed  the  Sankuru  and 
Lomami  till  ho  reached  wi^in  200  miles  of  Nyangwe,  and  crossed  two 
roads  established  by  the  slave  and  ivory  traders,  who  have  already  pene- 
trated into  that  portion  of  Africa,  and  established  their  hideous  traffic 
Quantities  of  ivorj'  and  india-rubber  were  seen ;  and,  although  the 
natives  did  not  understand  the  value  of  the  latter,  the  fact  that  it 
exists  in  auch  large  <piantities  is  important  from  a  commercial  point  of 
view.  A  large  and  numerous  poi»ulation  was  met  with,  especially  on  the 
left  bank,  an<l  numerous  canoes  were  seen.  Dr.  Wolff  says:— "I  was 
often  accompanied  V»y  fifty  cano<*s,  each  holding'  eighty  people."  As 
canoes  in  Africa  are  hollowed  out  of  single  trees,  this  is  an  evidence  of 
the  forest  growth  of  that  region. 

But  I  must  not  dwell  too  long  on  this  portion  of  the  Congo  liasin. 
So  let  us  turn  to  the  second  group,  or  the  discoveries  of  Mr.  Grenfell. 
These  are  ver\  imjxirtant,  a&  you  will  observe  from  the  follow- 
ing resume  of  the  work  he  has  done.  We  will  ascend  the  left  or 
southern  bunk  of  the  Congo,  for  the  actual  dates  of  his  discoveries 
are  not,  after  all,  of  so  much  importance  to  us  assembled  here  to-night 
as  to  the  future  historian  of  the  Congo.  We  have  followed  the 
Kassai,  which  joins  the  Congo  at  Kwamouth ;  then,  close  to  Equatorville, 
sno&er  large  river  enters  the  Congo.  If  I  do  not  to*nlght  mention 
many  names,  it  is  because  the  names  of  all  Central  African  streams  are 
not  sufficiently  well  known  to  give  one  a  clear  nnderstanduig  as  to  their 
actual  locality ;  and  also  because  names,  especially  names  of  rivers,  vary 
so  much  in  those  latitudes.  For  example,  a  river  may  have  a  dosen 
different  names  as  you  proceed  along  its  course ;  one  village  will  call  it 
by  a  word  meaning  that  its  waters  '*come  from  afar,"  another  will  name 
it  from  the  colour/'  another  from  the  "size,"  another  from  the  '^slowness'* 
or  "  swiftness  '  of  its  current ;  and  you  also  know  there  are  the  eccen« 
tridties  of  explorers,  who  will  persist  in  making  alterations  in  names 
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very  puzzling  to  the  student  of  geography.  So  that,  with  one  or  two 
exceptions,  I  will  simply  point  out  the  locality  of  those  rivers,  and  we 
will  leave  the  names  to  be  settled  at  some  future  date.  Well,  to  retain 
to  the  river  near  the  station  of  Equator,  it  has  two  tKranchee,  the 
Bonthem  one  Mr.  Grenfell  ascended  as  far  as  20*  E.  long.,  and  the 
northern  one  to  about  23*  20'  E.  long.  You  will  note  the  long  distance 
trayelled. 

About  halfway  between  Equator  and  Bangala  he  explored  another 
tributary,  ascending  it  a  little  beyond  23*  E.  long.,  or  about  240  miles. 
Bound  tiie  bend  of  the  horse-ehoe  of  the  Congo^  the  country,  on  its  left  or 
south  side,  is  low  and  marshy,  and  it  is  not  till  you  arrive  at  24*  E.  long, 
that  any  river  of  magnitude  again  appears.  There  we  find  a  river 
running  into  the  Congo  from  due  south.  It  hears  various  names,  but 
that  which  is  the  most  common  is  Lomaroi.  Mr.  Grenfell  ascended  it  for 
at  least  200  miles,  and  found  it  a  winding  stream  easy  of  navigation,  with 
a  large  population.  You  will  obBcrvc  that  this  river  must  from  its  poai- 
tion  have  its  origin  not  far  from  the  Sankuru  of  Dr.  Wolff,  one  of  whose 
tributaries  (which  Dr.  Wolff  also  ascended)  was  likewise  called  the 
Lomami.  It  is  therefore  probahlc  th;it  the  tribes  inhabiting  theso  two 
rivers  trade  each  with  the  other,  and  that  the  two  rivers  havini;  similar 
characteristics  have  received  the  same  name.  Now  let  us  cross  over  to 
the  right  or  northcra  bank.  Here  Mr.  Grenfell  a.scended  the  Loika  for 
about  120  miles,  as  far  as  23°  20'  E.  long.,  till  he  \va,<?  stepped  by  rapids. 
This  river,  as  you  will  see  in  the  concluding  portion  of  my  jiaper,  may  be 
destined  to  i>lay  an  important  part  in  the  expedition  for  the  relief  of 
Eniin  Pasha.    A  little  further  on  is  the  Biyen^?  or  Aruwimi. 

Following  down  stream,  no  tributary  of  any  magnitude  is  passed  till 
we  come  to  theMobangi  or  Uban^,  which  Mr.  Grenfell  ;isccnded  as  far  as 
4*  N.  lat  It  is  a  grand  river  this  Mobangi,  and  the  problem  as  to  which 
is  the  greater,  the  Kassai  or  the  Mobangi,  has  yet  to  be  solved.  Bat 
there  is  a  still  more  interesting  problem  to  he  solved  as  regards  this 
river.  Where  does  the  huge  body  of  water  come  from  ?  Does  it  come 
from  the  north,  or  does  it  spring  from  the  mountain  ranges  of  the  Niam- 
Niam  and  Monbutto  country  f  Is  it,  in  fact^  the  Welle  of  Schwdnf urth  t 
The  general  direction  of  the  Mobangi,  as  ascended  by  Mr.  Orenfell,  was 
north-east,  but  at  the  point  where  he  turned  it  was  trending  decidedly 
to  the  eastward.  Now  in  the  same  latitude — vi&,  4*  N. — Dr.  Junker 
descended  the  Makua-Welle  as  far  as  22"  E.,  leaving  only  two  degrees,  or 
say  120  miles,  between  his  descent  and  Mr,  Grenfell's  aacent.  The 
inference  is  obvious,  and  I  think  there  can  be  no  doubt  that  the  Mobangi 
will  prove  to  he  the  Welle  of  Schweinfurtb,  and  possibly  within  a  oonple 
of  years  this  important  geographical  question  will  be  settled.  Before 
quitting  the  discoveries  of  Mr.  Grenfell  you  will,  I  am  sure,  agree  with 
me  that,  as  one  of  the  cx]ilorers  of  the  tributaries  of  the  Congo,  he  has 
achieved  discoveries  of  the  greatn^t  iinportaiKe  and  value.  It  is  true  he 
had  not  to  contend  with  the  discomforts  and  inconveniences  which  attend 
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the  traveller  by  land ,  but  ihat  he  should  have  navigated  so  many 
jbondred  miles  of  inland  waters  reflects  the  highest  credit  on  his  skOl 
and  on  his  fearleaanesa.  For  the  Peace  is  only  a  small  steamboAt,  and 
tlie  amdeties  of  an  explorer  by  water  are  quite  aa  great  aa  thoae  of  an 
aplorer  by  land.  Naturally,  to  the  native  mind  a  ateamer  ia  a  very 
•tiange  objeeL  Tbey  cannot  nnderatand  how  anoh  a  eanoe  can  aaeend, 
iridioat  paddles  or  other  outward  means  of  locomotion,  the  steady  eorrenta 
of  these  rivers.  I  remember  one  wise  old  man,  after  a  oaxefal  snrv^  ol 
the  Stanley^  gravely  infomed  a  latge  and  admiring  dusky  audience  that 
the  white  man's  canoes  were  pushed  along  by  a  mundella  devil,  a 
white  devil,  who  was  very  strong,  and  who  was  kept  in  the  boilers  and 
fed  with  fire  and  flame — the  only  food  which  oould  enable  him  to  make 
the  wheel  go  round. 

The  third  group — that  is,  the  discoveries  of  Lieutenant  Kuntz  and 
Dr.  Buehner — consist  principally  of  land  journeys  on  the  Kwa  and  aeross 
the  Kassai  aa  far  as  the  Lukonye.  Dr.  Buehner,  striking  the  Kwa  near 
Matnndo,  completed  the  portion  of  that  river  hitherto  unexplored,  by 
following  it  down  to  its  junction  with  the  Kassai.  Lieutenant  Kuntz 
crossed  the  Kwa  and  KaJ^sai,  reached  the  T.iikenye,  and  completed 
important  discoveries  of  the  portion  of  conntn-  between  the  Kaasai  and 
Lake  Leopold,  dis!covcre<l  by  Mr.  Stanley  in  1883. 

You  have  now  a  brief  r>'sHin>'  of  the  di??coveri«\s  that  were  attoinptcd 
and  successfully  carried  out  between  tlie  years  1S.S4  and  188C — discoveries 
which  in  the  brief  space  of  two  years  have  seldom  been  equalled  in  the 
distances  traversed,  the  new  territory  cxplor«^d,  and  in  the  geogra.jjhica] 
knowledge  given  to  the  world.  Let  nic  fur  a  few  niinnte.s  rrply  to  the 
question,  What  is  the  real  value  of  the.<e  discoveries?  It  you  look  at  the 
map  you  will  see  that  the  Haut  Congo  (that  is,  the  Congo  above  Stanley 
Pool)  forms  a  yast  horse-shoe,  extending  from  17*  £.  long,  to  24*  £. 
long.,  all  of  which  is  navigable  water,  while  its  trihutaries  range  from 
4*  W  K.  lat.  to  8*  S.  lat.  This  vaat  area  is  a  rectangular  table-land 
of  nearly  500,000  square  miles  in  extent  It  is  but  a  few  htmdreds  of 
feet  in  height,  having  a  gradual  slope  from  the  south-east  to  the  north- 
west Now  tiiis  huge  tract  is  intersected  by  an  dimost  unique  system  of 
aatond  canals.  There  is  scarcely  a  hundred  miles  of  its  area  that  is  not 
ipproaehable  by  a  waterway.  Nature  furnishes  this  tract  with  ample 
mpphes  of  water,  and  it  only  needs  the  perseverance  and  hand  of  man 
to  connect  it  with  the  ocean,  and  develop  the  resources  of  this  immense 
territory. 

What  possibilities  lie  hidden  in  ^e  future  of  such  a  country  1 — what 
opportunities  can  be  opened  for  commerce  and  civilisation  !  But  you  will 
say — flow  about  the  natives ;  what  are  they  like  ?  And  this  vast  territory 
— what  is  the  value  of  it  ? — what  arc  its  products  ?  These  arr  very  perti- 
nent quei?tior»8,  and  ([uestions  to  which  all  thinkinjj;  minds  demand  a  reply. 

As  regards  the  native  population,  and  the  influence  they  may  exert  on 
the  future  of  the  country,  it  may  be  stated  as  a  general  principle  that 
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whatem  natoral  advanteg^  a  conntiy  poeaeeses,  tha  rest  of  tbe  worid 
caanot  enjoy  them  if  the  inhabitanta  of  that  country  are  a  stroog^  united, 
warlike  nwe  who  object  to  interconrse  with  the  ontaide  world.  Now, 
the  inhabitanta  of  the  Congo  are  not  a  warlike  race.  The  short  hiatorj 
I  have  given  yon  of  recent  ezplorationa  over  many  hundreds  of  milea 
withovit  any  great  dangers  offers  strong  proofs  of  this  fact ;  and  my  own 
experienoe — and  I  had  to  govern  itam.  two  to  fonr  miUiooa  of  them — ^waa 
to  the  same  effect. 

Then,  too,  there  is  the  tribal  formation  of  the  countr>%  which  is  another 
reason — a  strong  one — why  no  serious  resistance  can  be  offered  by  the 
natives  to  the  dual  forces  of  civilisation  and  commerce.  In  the  Congo 
Free  State  there  are  no  powerful  chiefs  like  Mwanga  of  Uganda.  The 
population  of  the  country  is  split  up  into  small  communities,  in  many 
cases  not  exceediim  four  to  five  villages.  Therefore,  in  a  country  where 
every  one  is  weak,  wliere  there  is  but  little  unity,  wheie  no  strono:  hand 
exists  by  which  nations  are  made  or  communities  become  poweiiul,  where 
autonomy  is  the  law  of  the  land,  you  can  well  understand  th;it  a  settled 
t'orni  of  government  on  European  ]iiiuciplc5,  adiujuistered  with  wi-  lom 
and  justice,  respecting  the  manners  ainl  customs  of  the  natives,  and  dealing 
with  them  judiciously,  ought  not  to  meet  with  any  groat  difficulties  from 
a  population,  however  krge,  living  under  the  conditions  which  I  have 
endeavoured  to  deaciihe. 

There  is  another  trait  of  the  native  character  to  which  I  shonld  like  to 
invite  your  attention.  He  is  a  bom  trader.  He  loves  commerce  for  com- 
.  meree'  aake,  he  is  a  keen  hand  at  a  bargain,  and  his  greatest  pleasure— I 
might  almost  say  his  sole  oecupation — vt  attending  the  market-places. 
These  markets  are  an  established  institution  of  the  whole  country.  They 
are  generally  chosen  in  some  central  spot  where  trees  offer  a  little  ahadcb 
and  are  held  about  every  four  daya  Many  native  traders  go  from  one  to 
the  other,  as  they  are  often  not  more  than  a  day's  march  from  each  other ; 
and  it  is  an  animated  sight  to  see  a  large  market  in  full  activity.  Dusky 
ladies,  got  u])  in  their  best  handkerchiefs  and  their  smartest  beads,  often 
find  a  husband  on  such  occasions.  Chiefs  strut  about  clad  in  their  choicest 
clothes.  Quarrels  are  discussed,  and  challenges  are  issued  at  these  meet- 
ings;  and  after  a  war  between  the  two  villages  the  market-place  is  the 
conference  ( iiamber  where  the  articles  of  a  ixjaccful  treaty  are  negotiated. 
Yes ;  if  you  want  to  study  the  native  cliaracter,  I  know  of  no  better  place. 
I  remember  the  last  time  I  passed  by  the  large  market  of  Marza  Nkenga, 
sitting  on  a  ))ox  watching  the  .scene.  I  saw  u  dark  b»>ll(?  who  evidently  had 
a  good  opinion  of  herself,  l«»ok  a  ri\  al  belle  from  aimtli  i  village  up  :»nd 
down,  and  the  expression  of  her  face  said,  as  pLunly  as  if  she  had 
uttered  the  words,  "  Ah,  your  handkerchief  is  not  so  good  as  mine  !  Oli, 
what  horrid  beads  you  have  got !  Mine  are  far  better  " — and  I  could  not 
help  smiling  as  the  thought  passed  through  my  mind,  "The  world  is  the 
world  all  the  world  over !  ** 

I  think  there  are  two  very  important  points  with  reference  to  the 
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Congo^ — this  tribal  formation  and  absence  of  any  strong  native  ruler, 
and  this  innate  love  for  tradeii  for  the  one  guarantees  security,  and  the 
other  invites  eonuneroe. 

I  now  approach  with  some  fear  and  diffidence  to  the  subject  of  the 
probable  commerce  of  this  country.  There  have  been  a  good  many 
opinions  given,  and  statements  made,  in  favour  of  Central  Africa  as  a 
country  for  trading  purposes,  while  there  have  been  almost  an  e<iual 
number  to  the  contrary.  I  remember  once  when  at  Gibraltar,  one  of  the 
most  distinguished  generals  of  the  United  States  Army — General  Sherman 
— w.is  visiting  Europe,  and  dined  with  the  Governor,  the  late  Ghsneral  Sir 
Feiiwick  Williams,  on  whose  staff  I  was  at  that  time  servinp;.  One  of  the 
American  officers  who  accompanied  General  Sherman  during  dinner  told 
my  brother  aide-de-camp  a  series  of  remarkable  stories  of  his  pers«onal 
cxp^riencob  during  the  war.  Courtesy  towards  the  guest  of  his  chief 
preventcKi  my  friend  from  showing  what  he  realiy  felt ;  but  at  last 
a  V'Mv  ''tall"  story  about  some  enormous  herd  of  buffaloes  mused  luni  lu 
inaku  a  qualifying  remark  expressing  doubt,  when  the  American  officer 
looked  at  him  for  about  a  f^econd,  and  then  said :  "1  guess  1  '11  take  that 
back  !"  Now,  I  cannot  help  thinking  that  some  of  those  whu  have  spoken 
most  strongly  against  Africa  a^.  a  i  nmmercial  country  might,  if  they  visited 
the  Congo,  like  to  take  .some  ot  their  opinions  back.  We  all  know  that 
the  trade  and  commerce  of  the  world  are  not  guided  or  fixed  by  any  special 
roles  or  system.  The  mainsprings  of  commercial  enterprise  are  energy  and 
perseverance,  and  if  these  qualities  are  mtroduced  into  Central  Africa 
there  is  no  reason  why  they  should  not  succeed  in  that  part  of  the  world* 
ai  they  have  done  in  many  other  parts  of  the  globe  whose  earlier  prospects 
were  not  more  inviting  than  those  of  the  territory  we  are  discussing  this 
e?eiiing.  There  aie  vast  stores  of  ivory  untouched— ivory  that  has  been 
collected  for  hundreds  of  years.  But  you  say,  this  ivory  is  limited. 
True,  yet  it  is  a  valuable  article  in  the  world's  market— valuaUe  enough 
to  pay  the  first  expenses ;  and  having  this  product  as  a  base  on  which  to 
work,  you  have  rubberi  various  kinds  of  gum,  oils,  orchella,  and  many 
other  tro|dcal  productions,  all  of  which  will  be  forthcoming  as  you  teach 
the  natives  their  value.  Take  rubber,  for  example;  we  all  know  that 
new  uses  are  continually  being  found  for  the  employment  of  this  valuable 
elastic  gunu  Now  the  forests  of  Central  Africa  abound  with  several 
varieties  of  trees  belonging  to  the  species  wliich  produce  this  gum, 
and  when  once  the  iiati\  are  taught  how  to  collect  and  prepare  it,  the 
liipply  is  almost  inexhaustible. 

But  you  do  want  one  thing,  and  that  is  a  railway  to  connect  the 
navigable  waters  of  the  Lower  Congo  and  the  ocean  with  the 
waters  of  the  Haut  Congo  with  its  many  hundred  miles  of  navigable 
tributaries.  There  is  at  the  present  moment  a  syndicate  formed 
ia  Belgium  for  the  construction  of  such  a  railway.  Let  us  hoj>e  tliat 
their  efforts  may  prove  successful;  and  if  they  are  successful,  tliere 
exists  in  my  mind  no  doubt  of  the  futuie  of  this  portion  of  Central  Africa. 
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For  such  a  railway  will  not  only  introdace  commerce,  but  it  will 
facilitate  the  establishment  of  large  commercial  undertakings  like  the 
National  African  trading  company  on  the  Niger— like  the  enterprise 
in  Borneo — like  the  old  East  India  Company  and  Hudson's  Bay 
Company,  who  governed  as  well  as  traded,  an<l  exercised  a  wide  and 
judicious  control  over  extensive  areas  of  country  T'n*1er  t}\Av  an-pices 
the  missionary  could  safely  carry  on  his  peaceful  calling,  and  the  man  of 
science  pnrsn**  liis  useful  and  delightful  occupation  in  security  and  tran- 
quillity. And  there  is  yet  a  brighter  aspect  to  this  qlimpse  of  tlie  future, 
— I  crnve  your  indulgence,  for  I  must  recollect  that  niy  ]>aper  deals 
with  the  Congo,  Past  and  Present — the  burden  and  curse  of  slavery  will 
become  a  thing  of  the  past ;  mikI  in  this  wise,  as  the  commercial  adventurer 
draws  the  ivory  from  the  country  by  the  legitimate  operation  of  trade, 
the  Arab  ivory  trader  and  slave  dealer  can  no  longer  carry  on  his  double 
traffic.  In  justice  to  the  Arabs  it  should  be  stated  that  they  do  not,  as  a 
general  rule,  treat  their  personal  slaves  with  cruelty ;  but  it  is  in  the 
collection  of  ivory  and  in  its  traniport  to  the  sea  that  wide  tracts  of 
country  ace  rained  and  devastated,  and  the  inhabitants  are  taken  and 
forced  to  carry  the  ivory,  of  which  the\  have  been 'robbed,  to  the  markets 
of  the  coast — it  is  in  this  traffic  that  revolting  cruelty  is  practised,  and 
human  life  sacrificed.  Take,  for  an  example,  the  position  of  Emin  Pasha. 
He  rules  a  laii^  area  right  in  the  heart  of  Africa ;  he  cuts  off  the  Arab 
slavenlealera  of  Tanganyika  and  Nyangwe  from  the  Bahr-Gazelle ;  he 
has  held  his  own  for  four  years,  and  to  the  honour  of  a  few  gentlemen — 
at  the  head  of  whom  stands  one  of  the  most  honourable  men  in  all 
Scotland,  Mr.  VV.  Mackinnon — an  expedition  has  been  organised  and 
started  to  send  relief  and  supplies  to  this  brave  man;  and  I  may 
congratulate  your  Society  on  being  one  of  the  contributors  to  this 
noble  enterprise. 

As  yon  all  know,  the  most  capable — the  one  man — to  whom  the  com- 
mand of  such  an  cxi>cdition  can,  humanly  speaking,  with  confidence  be 
intrusted— I  mean  Mr.  H.  M.  Stanh^y — has  volunteered  to  lead  the  expc- 
<Iition.  Giving  up  an  extremely  lucrative  lecturing  career  in  the  Ignited 
States  and  Australia,  he,  without  hesitation,  j)laccd  his  services  at  the  dis- 
posal of  Mr.  Mackinnon  and  a  comniitlee  of  gentlemen,  asking  no  reward 
or  remunenition,  being  content  to  place  his  unrivalled  knowleilge  of 
Africa,  his  boundless  energy,  his  fertility  of  resource,  his  life,  at  the  call 
iii  duty  and  in  the  cause  of  huniaiul)  .  it  has  been  my  good  fortune, 
springinj]^  out  uf  the  friendshij)  that  exists  between  Mr.  Stanley  and 
myseli,  ami  in  consequence  of  the  experience  I  gained  during  two  years* 
residence  on  the  Congo,  to  assist  him  during  the  past  three  weeks  in  pre- 
paring for  his  coming  work ;  and  it  will,  I  am  sure,  be  interesting  to  you 
all  to  hear  a  brief  statement  of  the  events  that  led  up  to  this  enterprise, 
and  of  the  general  plan  and  proposed  route  of  the  expedition* 

On  the  13th  December  last,  Mr.  Stanley,  then  at  Amherst  in  Massa- 
chusetts, received  a  telegram  from  Mr.  Mackinnon  informing  him  that  a 
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gnot  hid  been  obtaioed  from  the  Egyptian  Goyemment,  that  he  was 
prepared  to  guarantee  the  rest  of  the  money  required,  and  aaking  if 
Stanley  would  take  charge  ol  an  expedition  to  relieve  Emin  Paeha.'  Hia 
teiffy  waa  prompt,  and  on  the  15th  December  he  embarked  from  New 
York,  landing  in  England  on  the  2dd.  Time  being  a  most  important 
«lement»  eince  then  not  a  moment  has  been  lostw 

Lists  were  made  out  of  all  the  requirements  of  the  expedition,  which 
consisted  of  cloths,  trade  goods,  tents,  camp  equipment,  European  provi- 
sions, arms  and  ammunition — of  the  latter  a  large  extra  supply  is  taken 
for  Emin  Bey — pack-saddles  for  donkeys,  a  boat  in  sections  to  facilitate 
transport;  medicines,  instruments,  and  a  variety  of  smaller  articles 
absolutely  necessary  to  an  expedition  the  duration  of  whose  absence 
might  be  eighteen  months,  and  whose  object  was  to  penetrate  into 
the  very  heart  of  Africa,  and  whose  Tiumbers  were  eight  whites  and 
about  five  hundred  blacks.  Telegrams  were  also  despatched  to  Zanzibar 
to  recruit  a  body  of  five  hundred  picked  men,  for  it  has  been  found  that 
the  Zanzibaris  are  the  best  class  from  which  a  traveller  can  select  his 
caravan.  Mr.  Stanley  has  on  many  previous  occasions  tested  their  hdelity 
and  endui-.uK^e.  Directly  it  was  known  thaL  an  expedition  was  about  to 
start,  appiie;iti<Mis  to  servo  came  pouring  in.  One  similarity  ran  through 
at  least  two-thirds  of  these  applitatifuis,  and  there  were  over  four  hundred 
— that  the  writer  j)088eBsed  in  a  renuukahle  degree  all  the  necessary  qtiali- 
lications  which  a  leader  of  such  an  expedition  as  Mr.  Stanley  was  about 
to  undertake  would  desire  his  subordinates  should  possess.  The  days 
passed  rapidly,  for  Mr.  Stanley  had  decided  he  and  his  expedition  must 
roach  Zanzibar  by  the  mail,  due  at  that  place  on  the  21st  February ;  this 
date  being  fixed,  it  was  absolutely  necessary  the  expedition  and  stores 
should  leave  England  not  later  thsA  the  20th  of  January. 

As  soon  as  possible  after  the  return  of  Mr.  Stanley^that  is,  on  the 
29th  of  December— a  committee  of  gentlemen  met,  to  whom  the  general 
direction  of  affairs  was  intrusted,  and  by  them  it  was  unanimously 
decided  that^  as  Kr.  jStanley  had  accepted  the  command,  the  choice  of 
route  should  be  left  entirely  to  his  own  judgment  and  discretion. 

In  the  middle  of  alt  these  preparations  Mr.  Stunlcy  received  a  sum- 
mons to  go  to  Brussels  to  see  His  Majesty  the  King  of  the  Belgians.  The 
interview  was  an  important  one,  and  has  since  exercised  a  happy  influ- 
ence over  the  fortunes  of  the  expedition.  At  the  interview  His  Majesty 
offered  to  place  all  the  available  transport  on  the  Haut  Congo  at  the  dis- 
posal of  the  expedition,  arul  to  give  it  all  facilities  in  the  power  of  th*- 
State,  in  order  that  tlie  expedition  might  proceed  nd  the  Congo  to  the 
rehef  of  Emin  Pasha. 

Such  a  munificent  and  gracious  offer  could  not  be  overlooked.  Fresh 
calculations  had  to  be  made.  Die  question  of  transport  of  tlie  expedition 
from  Zanzibar  to  Banana  vi''  the  Cape  was  a  serious  financial  considera- 
tion, as  well  as  the  question — Would  the  steamers,  etc.,  now  on  the 
Upper  Congo  be  sutticient  for  the  necessities  of  the  expedition  ?  Mr. 
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Stanley,  without  any  hesitation,  said  he  was  prepared  to  adopt  either 
vonte,  though  he  considered  the  Congo  route  preferable  for  the  foUowisg 

reasons : — 

1.  That  it  is,  if  anything,  shorter  than  the  Eastern  routes,  of  which 

there  are  four. 

2.  That  it  is  less  dangerous. 

3.  That  it  would  afTord  a  safer  route  for  the  return  of  the  women  and 

children  whom  Emin  Pasha  is  desirous  to  send  out  of  the  country. 

4.  It  would  create  in  all  prolmbility  a  permanent  route  by  which 

Eniin  Paslia  or  his  successor  could  receive  supplies. 

5.  It  would  avoid  a  danger  to  the  English  and  French  missionaries 

at  present  in  the  power  of  Mwauga,  the  King  of  Uganda, 
who,  on  hairing  of  the  approach  of  a  large  caravan  near  his 
t«ncitory,  might  cause  them  to  sbaie  the  fate  of  the  late  Bishop 
Hannington. 

On  the  12th  of  January  the  change  of  route  was  adopted,  and  His 
Ifajesty's  offer  was  accepted.  Some  further  negotiations  were  entered 
into  concerning  the  steamer  for  conveyance  of  the  expedition  tid  the 
Cape,  hut  these  were  finally  and  satiBfactorily  arranged  by  Mr.  Mackinnoii 

on  the  20th  of  January ;  last  Thursday  the  main  body  of  the  expedition 
left  England  in  the  Namrmo.  Mr.  Stanley  left  on  the  night  of  the  2lBt 
viA  Brindisi,  hoping  to  have  a  few  days  at  Cairo,  where  he  will  have  the 
opportunity  of  meeting  Dr.  Junker ;  and  a  small  section  of  the  cxpedi* 
tion  leaves  on  the  28th,  proceeding  direct  to  the  Congo.  AVith  the 
exception  of  the  latter,  all  the  rest  arc  due  at  Zanzibar  on  the  2l8t 
February.  They  will  probably  leave  on  the  23d,  arrive  off  Banana  aTxnit 
12th-15tb  March,  and  bo  at  Stanley  Pool  about  10th  April.  From  tliia 
point  it  will  take  from  forty  to  fifty  days  to  ascend  the  900  miles  of  the 
Congo,  and  from  the  highest  navigable  point  to  which  they  ascend  it  i? 
not  more  than  thirty-five  days'  march  to  the  «horo  of  Lake  Albert 
Nyanza.  Let  us  wish  them  (rod  speed,  and  may  He  in  His  infinite  mercy 
uphold  them  with  the  right  haiid  of  Uis  righteousness,  and  bring  them 
back  to  us  in  safety  and  with  honour. 

We  have  thus,  this  evening,  traced  the  recent  history  of  the  Congo 
down  to  this  last  expedition  which  is  shortly  to  bo  launched  upon  its 
waters.  We  have  to\icbed  upon  thr  rise  of  the  Congo  Free  State — we 
have  followed  the  track  of  the  explorers  during  the  past  four  years — we 
have  seen  what  a  rapid  development  has  taken  place  in  the  Congo  basin, 
and  we  have  considered  what  possibilities  this  mighty  river  may  exercise 
on  the  commerce  of  the  future.  But  behind  and  above  all  these  con- 
siderations there  arises  the  deep  and  solemn  thought  that  the  struggle 
between  Christianity  and  Mohammedanism  has  yet  to  be  fought  out 
There  is  no  doubt  that  Mohammedanism,  in  its  more  direct  appeal  to 
the  senses,  and  in  all  its  general  aspects,  is  a  religion  more  easy  of  adop- 
tion by  the  natives  of  Central  Africa.  What  little  tiiey  are  requited 
to  understand  provides  them  with  an  excellent  substitute  for  fetishism. 
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It  does  not  inteiiere  with  their  established  maimers  aad  citBtoms,  it 

requires  do  surrender  in  their  easy  barbaric  life. 

But  with  Christiaiuty  it  is  far  different.  They  are  called  upon  to  give 
tip  self,  and  the  example  and  hietory  of  Onr  Lord's  Sacrifice  is  incom- 
inehensible  to  their  minds. 

But  now  a  pathway  has  been  laid  open.  This  mighty  Congo,  with  its 
namerous  tributaries,  and  its  htmdreds  of  thousands  of  inhabitants,  lies  at 
the  feet  of  the  ci\'ilised  world,  Frnni  the  North  and  from  the  East  the 
tide  of  approaching  Mohammedan  invasion  can  be  hurled  back  from  its 
ehores,  and  then,  in  the  fiilnes??  of  time,  the  light  and  glory  of  Clu'istianity 
will  shine  upon  and  illumine  the  land. 


ON  REALISTIC  AND  DRAMATIC  METHODS  IN 
TEACHING  GfiOaRAPHY.i 

By  WiLLiAJii  Jui-LY,  H.M.  Inspector  of  Schools. 

Fkw  subjects  are  less  skilfully  taught  in  our  schools  than  Geography ; 
nay,  as  a  whole,  along  vrith  History,  it  would  not  be  far  wrong  to  say  that 
it  is  the  worst  taught  of  common  subjects.  It  is  generally  traversed  with 
the  greatest  care  and  even  hard  work,  but  it  is  made,  as  a  whole,  a  painful 
process  of  mere  memory  grind,  with  the  minimum  of  intelligence.  As 
n:'iTiarkcd  by  Fitch,  it  is  often  most  ostentation-]}-  otVered  to  the  examiner 
when  the  toacliin.i^  is  weakest  in  intellectual  training,  and  it  is  a  favourite 
iubject  with  mechanicai  teachers. 

It  is  generally  deemed  easy  to  teach,  like  its  abused  companion, 
Hiatory.  In  reality,  it  is  not  easy — nay,  it  is  difficult  to  do  rtNdl\  well, 
the  elements  of  misconce])tion  by  the  pupils  are  so  numerous  and  so  great, 
iuA  the  tcmpt^ations  to  the  misuse  of  nicniory  arc  so  strong.  Rightly 
taught,  there  is  no  more  valua))le,  informing,  or  fascinating  study  ;  nor 
any  oiie  iiiore  pleasantly  and  highly  intellectual. 

As  a  trainer  of  the  reasoning  powers,  it  may  be  made  of  the  gr»iutust 
wnrice.  In  this  aspect,  Fitch  has  over-pressed  its  character  of  belonging 
to  mere  foct-lore.  In  a  sense,  on  snch  a  theme,  the  facts  are  primary,  as 
urged  by  Fitch,  and  the  mental  training  secondary ;  but  the  two  shouM 
never  be  disassociated  Skilfully  treated,  intelligence  can  always  be 
brought  to  bear  more  or  less  on  the  facts,  either  in  themselves,  their 
causes,  their  results,  and  their  relations,  or  in  the  manner  in  which  they 
sie  edncationally  reached  in  the  course  of  leaming. 

Reform  in  the  teaching  of  Geography  is  uiigently  needed,  in  text-hooks, 
apparatos  and  method.  It  should  be  released  from  the  bondage  of  the 
orerburdened  statistical  school-book,  and  redeemed  from  the  fact-lore  to 
the  rational  field.   Grind  should  be  minimised,  memory  subordinated, 

'  Delivered  in  the  Industrial  Museum,  Ediuburgli,  on  9tU  July,  1886,  under  thr  aus]tiueii 
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and  the  whole  teaching  intcrfusrd  with  renovating  interest  and  inteUigence. 
And  there  are  recently  most  encouraging  s?igns  of  reform,  more  perhap« 
than  in  most  scholastic  subjects.  It  is  well  and  wise  that  the  Scottish 
Geographical  Society  should  have  taken  up  so  vigorously  its  teaching,  for 
there  lurks  the  seat  of  the  disease  they  wish  to  cute. 

It  is  the  special  aim  of  this  paper  to  show  how  Realism,  as  opposed 
to  "Verbalism,  may  be  made  to  pervuilc  ull  the  teaching  of  Gcogi  ui'liy ;  to 
point  out  i  rcv  ilent  errors  in  its  treatmeut;  and  to  exemplify  shortly 
certain  illustidLive  and  dramatic  methods,  demonstrative  at  once  to  both 
ejo  and  mind,  which  aro  both  simple  and  cheap,  and  therefore  easily  at 
command  in  the  poorest  schooU.  The  diflfereni  points  treated  of  can  only 
be  veiy  briefly  indicated ;  but  this  may  be  sufficient  to  help  earnest  men, 
of  whom  in  the  profession  there  is  no  lack,  to  more  educative  results  in 
this  most  interesting  but  Ul-used  subject. 

^.-BEALISXIO  TEACHING  IN  REIATION  TO  PREYALENT 
DEFECTIVE  METHODS  IN  GEOGRAPHY. 

As  in  all  good  teaching,  our  aim  here  should  be  the  grasping  of 
realities  as  gainst  the  conning  of  mere  words;  accurac}'  in  contrast  to 
looseness ;  clearness  as  opposed  to  vagueness  ;  intelligence  instead  of  grind. 

I.— Rkai.itiks  r.  Words. 

The  greatest  e\  il  in  teaching  Geography  is  the  over  use  and  abuse  of 
Verbal  Memory,  the  glib  but  empty  employment  of  words  Avithout  any 
real  knowledge  of  the  things  they  represent.  Every  examination  fur- 
nishes abundant  illustration.  Pupils  will  speak  of  "  coarse  linen,"  and  yet 
know  nothing  of  what  it  is,  nor  be  able  to  fiame  examples  ;  nay,  often 
they  will  tell  you  that  "  coarse  linen  "  is  "  jute,"  both  being  associated 
with  the  same  town  on  the  Tay.  So  on  all  through-r-the  tofrd  gtven, 
the  thiny  little  or  not  known,  and  still  less  realised. 

1.  See  iluU  the  Thhiqs  are  t(i>i,j]{f  as  irell  as  th*  Ji'vr'J.<. — Show  to 
the  children  the  substances  and  objects  spoken  of  in  all  possible  1 1 
As  Rousseau  tells  us,  "Things  themselves  are  the  best  explanations. 
Exhibit  tlic  productions  talked  about,  pictures  of  the  auimals,  the  peoples, 
the  scenes,  aud  the  rest — and  materials  ai"e,  happily,  wow  al»undant  a,ud 
cheap — and  show  these  to  all  the  classes,  even  to  the  highest.  It  'u 
wrong  to  thiuk  that  such  object  lessons  should  be  confiried  only  to  the 
lower  classes. 

%  Use  ike  Map  in  all  teaching  of  LoealUjf, — Such  a  counsel  would  seem 
to  ontsid^  to  be  quite  unnecessary,  and  the  use  of  the  map  to  be  univensl 
It  is  far  from  being  so.  It  is  common,  in  rei>orting,  to  have  to  say  that 
memory  work  has  been  abundant  and  laborious,  whUe  the  map  has  been 
little  or  not  at  all  known !  I  have  had  to  do  so  hundreds  of  times,  and 
had  agaui  to  repeat  it  last  week.  It  is  veiy  usual  to  get  lists  of  capes, 
mountains,  livers  and  towns  asked ;  and  given  with  pamful  thotjt^tless 
tripping  off  the  tongue,  and  not  one  of  them  pointed  out  on  the  map. 
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"Enumerate  the  capes  on  the  East  Coast  of  Scotland."  **6ive  all  the 
towns  engaged  in  tweed  manufacture."  These  you  get  parrot-wise  re- 
peated, and  none  of  them  pointed  out !  Incredible,  but  true.  It  surely 
requires  neither  explanation  nor  urgini^  to  see  that  every  place'Dame 
used  by  the  pupils  shall  be  pointed  out  by  them  ou  the  map. 

II. — ^Bbalitibs  V,  Errors. 

The  amoiUiL  ol  misconception  m  tiie  rainds  of  pupils  is  perhaps  greater 
in  Geography  than  in  most  other  subjects;  it  is  certainly  much  more 
thin  is  generally  thought,  as  daily  exhibited  to  careful  examiners  bent 
en  realism.   For  example : — 

1.  Ik<jardin(/  the  lines  on  maps. — Those  are  often  thought  by  children 
to  be  real  objects  on  the  earth's  surface.  I  thought  so  myself  as  a  boy 
for  many  a  day.  I  onee  asked  a  class  how  I  was  to  get  my  ship  across 
the  great  black  line  of  the  Equator,  for  there  was  no  way  round  The 
answer  was  a  rerelation  of  much  of  what  geographical  teaching  Is.  "  Lift 
it  up,  sir,  and  go  below  it promptly  shouted  a  smart  little  lad,  suiting 
the  action  to  the  words  with  his  two  hands.  The  true  nature  of  these 
lines,  as  existing  only  on  maps  for  measurement  purposes^  should  be 
cnefnlly  explained. 

2.  Begardmff  ike  fwU  w^we  of  a  map^ — ^The  most  curious  Heas  are 
entertained  by  children  on  this  pointy  as  may  at  any  time  be  discovered 
bf  questioning  them  on  the  subject  Its  relation  to  a  picture,  and  the 
meaning  of  the  different  marks  used  for  different  features,  should  be 
fally  explained ;  and  care  should  be  taken,  by  cross-examination,  to  see 
that  they  are  reaUy  understood. 

3.  Regarding  th^e  real  dirediom  on  a  map. — The  north  many  pnpils  think 
is  up.  They  cannot  help  it,  unless  the  subject  is  properly  taught;  and 
ttui  common  error  is  by  no  means  confinod  to  lower  classes. 

4.  Hegarding  ihe  real  dirertion^  in  tidfurf  'fs  compared  vith  those  on  a  mnp. 
—Often  where  the  (h'rections  are  known  on  ffo'  rno]>,  their  relation  to  the 
school-room  and  the  country  roun<!  them  is  too  little  taught.  TTo^r  scMom 
does  an  examiner  find  a  class  able  to  i)oint  out  which  si'Ic  of  the  school- 
room is  north,  and  which  south ;  or  how  a  person  could  discover 
the  north  and  souili  during  the  day  in  a  place  he  did  not  know !  Yet 
surely  such  clemcntiiry  notions,  which  can  be  simply  taught  and  easily 
imderstood,  should  be  known  by  every  child.    I  hey  are  not. 

5.  Rt'jardin{j  the  poxs'dnlitij  of  our  living  on  a  round  globe. — The  pupils 
see  the  j^lobc  called  the  earth  either  on  a  stand  or  on  the  walls ;  and  their 
inquisitive  minds  are  in  active  wonderment  how  men  can  stick  on  to 
the  world  with  heads  upside  down ;  how  the  water  does  not  ran  off  its 
surface;  and  a  hundred  like  difficulties,  forced  on  them  by  the  globular 
npreaentations  continually  staring  them  in  the  face,  in  schooL  Most  of 
ns  can  recall  such  infantine  problems,  and  even  later  ones  of  gravest 
Meohy,  presented  to  the  young  philosophers,  and  attempted  to  be  solved 
in  vain.  Error  and  misconception  are  here  rampant  in  schools. 

VOL  m.  I 
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And  so  on  with  many  other  things  that  might  be  mentioned  in  the 
broad  geographical  field. 

III. — Realities  0.  Vague  and  Inaccurate  Notions. 

1.  In  loose  deteription  of  looaUMef.— One  dally  hears  that  such  and  sach 
a  place  is  " in  Invemess-sfaire,"  ''in  Argyll,"  on  the  east  coast/'  **m  the 
south  of  Scotland,"  **  in  the  eastern  hemisphere,"  in  America^"  and  the 
like ;  instead  of  a  precise  notation  of  its  position,  which  it  is  one  of  the 
aims  of  good  geographical  teaching  to  sectire ;  the  teacher  being  satisfied 
with  nothing  short  of  perfect  accuracy,  by  tongue  and  pointer. 

2.  In  loose  pomiing  cut  on  ike  map, — ^It  is  the  commonest  thing  to  see 
pointed  out  the  name  of  a  town,  a  cape,  or  mountain,  instead  d  the  very 
place  itself  ;  to  have  the  name  of  a  riyer  or  its  mouth  shown,  instead  of 
having  the  river  traced  from  source  to  mouth,  which  alone  is  satisfac- 
tory ;  and  so  on  and  so  on.  It  is  insufficiently  realised  by  teachers,  and 
it  is  much  less  practised  by  pupils,  that  there  are  necessarily  three  kinds 
of  pointing  out  on  the  map — those  of 

(L)  The  pointy  as  in  to-vms,  capes,  peaks; 
(ii.)  The  line,  as  in  rivers,  coasts,  mountains  : 

(iii.)  The  snperjirus,  as  in  boundaries,  lakc^,  f^ea''.  Each  species  lias  of 
course  its  own  style  of  pointing  out  on  the  map,  and  each  should  be 
carefully  discriminated  aD*i  rigidly  exacted. 

3.  In  loose  quesfionhuj.  —  It  is  a  frequent  pain  to  listen  to  such  (Jue^«tioa8 
as  these  :  "  Any  cap©  on  the  east  coast  ]  "  "  Any  town  on  the  Thames  ? " 
*' Any  mountain  in  the  Higlilands  ?"  "Any  river  in  Asia?"  Could 
anything  be  more  vicious  in  any  subject,  especially  in  a  subject  where 
the  central  idea  and  aim  should  be  absolute  accuracy  in  question  and 
answer — a  precise  demand  with  one  precise  and  only  solution.  In  truth, 
it  should  be  put  down  as  a  maxim  in  most  teaching,  certainly  in  Geo- 
graphy,— ^Banish  the  word  "  any"  from  all  questions. 

4.  In  loose  ideas  of  proporHanate  areas  on  nuqfs, — The  different  scales  on 
which  maps  are  made  are  not  sufficiently  explained,  and  the  result  is  an 
incredible  amount  of  erroneous  notions  in  regard  to  the  relative  dies  of 
countries,  especially  as  the  native  county  and  country  are  given  on  such 
a  laige  scale^  for  deamess.  These  eirors  should  be  corrected  by  constant 
reference  to  one  scale,  in  the  maps  of  the  world,  or  by  other  means,  as 
now  given  on  good  text*books  and  in  good  maps. 

A— REALISTIC  TEACHING  IN  THE  INITIATORY  STAGES. 

Here,  as  in  most  subjects,  initiatory  notions  are  all-important,  as 
alVecting  future  progress  and  colouring  all  after-study.  If  they  are  not 
al^solutely  clear  and  true,  disability  hirks  all  through  the  coui'se. 

I. — The  Definitions. 
1.  Of  phenomena  on  the  plane. — A  very  effective  method  is  to  form  the 
various  features  in  the  sight  of  the  children,  and  still  better  with  their 
help,  by  means  of  water  powed  on  the  tables  or  on  Ike  fiwff  or  on  a  board 
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laid  m  the  floor.  In  this  way,  all  the  relations  between  land  and  water 
may  be  graphically  exhibited — island,  cape,  peninsula,  coast,  isthmus, 
oontinent;  sea,  ocean,  bay,  gulf,  strait,  channel  Demonstrate  the 
phsDomena  by  observing  eaeh  of  them  ;  obtain  the  definitions  from  the 
pupils  themselves,  by  questioning ;  write  them  on  the  board,  and  have 
them  repeated  simultaneously  and  singly  till  learnt — all  the  while 
directing  attention  to  each  feature  thus  defined,  as  shown  to  the  eye  by 
your  artificial  ocean  and  oontinent.  With  yonng  children,  use  only  the 
simpler  words  and  features  at  first,  gradually  introducing  the  more  difficult. 

2.  Of  phenomenn  in  rcVK'f. — Use  clay,  sand,  and  gravel,  and  form  the 
features  with  the  help  of  the  pupils.  It  is  a  use  of  the  Modelling  so 
commendable  in  the  Kindergarten,  and  is  effective,  interesting,  and 
educative.  By  these  means,  form  hill,  mountain,  peak,  range,  chain, 
group  ;  valley,  glen  ;  plain,  table-land,  desert ;  watershed  or  waterparting ; 
highlauds  aiul  lowlands.    Utilise  simple  P^tymology  where  possihle. 

3.  Of  I'lter  jiheiiometia. — Show  these  by  pouring  water  on  the  head  of 
the  valley  of  clay,  and  noting  its  course  to  the  sea,  the  water  on  the 
table.  In  this  way,  form  the  stream  or  river,  its  source,  its  banks ; 
itB  course,  its  month,  its  tributaries,  or  feeders,  and  its  basin ;  a  con- 
flaence  or  meeting  ol  waters,  a  waterfall,  a  delta,  a  firth,  etc. ;  and  lakes 
in  its  course.  If  the  model  is  made  in  hard  day,  the  phenomena  can  be 
veiy  effectively  shown  by  pouring  water  on  it  from  the  rose  of  a  watering- 
can  in  the  way  of  rain,  and  noting  what  it  proves — snch  as  the  run  of 
water  to  the  lower  levels  and  to  the  sea,  the  formation  of  tributaries  and 
lakes  and  deltas,  according  to  the  shape  of  the  land  through  which  the 
streams  flow,  dw. 

4.  0/  human  ammgenrnk. — ^Gountries^  nations,  counties ;  towns, 
villages,  cities ;  roads,  canals,  railways ;  ports,  harbours ;  bridges,  piers, 
etc  These  can  be  shown  vrith  all  the  interest  of  a  game  by  means  of 
toy  houses,  churches,  bridges,  carriages,  engines,  and  the  like;  and  by  the 

use  of  coloured  chalks  and  the  paint-brush. 

The  ideas  thus  drawn  from  actual  things  done  before  and  by  the 
pupils,  should  then  be  further  illustrated  by  picturesque  diagrams  of  the 
<]rfiTiitions,  of  which  there  are  now  very  good  examples  published.  The 
chief  point  is  to  see  that  the  ideas  they  have  received  are  real  and  true ; 
and  that  the  definitions  are  clearly  understood,  as  well  as  learnt 

II— The  DmEOTioNS  or  Cohpass  Points. 

1.  Fix  the  south  by  turning  to  the  sun  at  mid-day  (Smiths the  sol-av  or 
sun  quarter).  From  this,  find  all  the  other  directions  or  cardinal  points  ; 
first  north,  then  east  and  west. 

2.  Fu  these  dkedions  in  the  school-room. — Mark  their  names  or  initials 
on  the  wall,  and  draw  them  by  a  eross  on  the  flom*,  with  the  appropriate 
letteva.  They  are  sometimes  shown  on  the  roof  in  schools ;  and  in  one 
ease  in  Glasgow,  by  means  of  brass  bars  inserted  in  the  granoHte  at  the 
achool  threshold. 
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3.  kShou:  kmc  the  top  of  a  map  is  vwrth  . — Lay  the  blackboard  on  the  floor, 
and  mark  there  the  true  directions  thus  found.  Then  place  it  on  an  eaBel, 
and  show  how  north  is  put  to  the  top ;  but  that  north  does  not  mean  up 
or  higher  than  tlie  rest,  but  is  only  put  there  to  he  well  seen  and  for  con- 
venience ;  and  that  all  maps  should  really  be  laid  <m  the  floor,  in  their 
true  directions. 

4.  Explain  the  jmnrlple  of  muiihuj  (he  otJtcr  points,  by  describing  each  by 
means  of  the  two  between  which  it  lies.  Tims  a  place  between  N.  and 
E.  is  both  N.  and  E.,  and  is,  therefore,  shui  tly  said  to  be  N.E.  So  with  the 
other  middle  points,  N.W.,  S.E.,  etc.  Later,  extend  this  principle  to 
N.N.E.  between  N.  and  N.E,  ;  and  to  all  the  others. 

5.  Infrndim  the  cornjiass:. — At  first,  reckon  it  as  pointing  true  north, 
and  show  its  value  and  use  in  indicating  direction.  Explain  its  name  by 
showing  that  the  directions  pass  all  round  the  circle  (as  in  the  yerb  to 
compass  a  plaoe).  Hence  that  these  diiectiona  are  called  the  points 
of  the  compass.  Iiater  on,  when  the  reason  can  be  understood,  explain 
the  deviation  of  the  compass  from  trae  north,  the  numbers  of  d^ees 
of  deviation,  and  its  variability. 

IIL — The  true  Idea  of  a  Map. 

1.  Draw  a  pirn  of  the  iahls, — Do  this  on  the  blackboard  placed  on  the 
floor,  getting  the  children  to  direct  the  laying  down  of  evefy  line.  First 
have  the  table  bare,  and  draw  its  outline ;  then  place  some  articles  in  it»  ss 

the  ink-bottle  and  books,  etc.,  and  draw  these  in  proper  shape  and  place  on 
this  plan.  This  is  simpler  and  clearer,  as  an  introduction,  than  what  is 
often  recommended— a  plan  of  the  room,— which  is  too  elaborate  and  too 
large  at  first,  and  somewhat  difficult  for  young  children  to  understand, 
from  their  being  seated  within  it  Then  lift  the  board  from  the  floor  to 
the  easel,  and  show  why  this  position  is  necessary,  and  its  effects. 

2.  Dniir  a  pJnv  of  the  sch"o1-roow  floor,  with  its  walls,  doors,  etc.,  desks, 
chairs,  f  tc  >ii  ing  always  guided  by  the  pupils — ^first,  when  on  the  floor 
or  table,  and  then  when  raised  to  the  easel. 

4.  Druir  ft  plaimf  the  feabim  nn  the  plone,  iv  flir  vaf^'-model  used  Jar  tie- 
defin'd'wns. — At  first,  let  the  features  modelled  be  few,  and  let  these  be 
carefully  traced  on  the  board.  We  are  thus  gradually  introducing  them 
more  nearly  to  a  tnie  map.  Of  course,  at  first,  only  put  on  the  plan 
drawn  the  feaiurr.s  mi  the  flat.  Here  also,  first  have  the  board  on  the  floor, 
or  on  another  table ;  and  then,  elevated,  to  be  seen.  Begin  with  Uie 
land  and  sea  features,  then  include  the  river  and  its  tributaries. 

4.  Insert  tn  (he  plan  of  ike  feaiures  in  relief  on  Uie  model — Thus  we 
introduce  them  to  the  need  of  having  special  marks  to  indicate  moontains 
and  plains,  table-lands,  land  and  sea,  shores^  towns,  roads,  etc  Make 
«ach  of  these  marks  first  on  the  board,  then  insert  them  on  your  plan, 
and  point  them  out  on  some  distinct  map  hanging  on  the  wall. 

5.  Dietinguisk  beiieeen  a  mop  and  aplekire, — ^Discriminate  between  the 
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two  hy  showing  a  picture  and  a  map  of  the  same  fi-alures  uv  room  or 
country.    There  are  some  good  diagiums  published  for  this  purpo.>>e. 

G.  liucri  the  true  direct  inns  on  the  plan  and  map,  when  each  is 
executed,  by  means  of  the  usual  signs ;  and  show  how  the  top  becomes 
Qortli,  and  so  on. 

7.  J>y  and  by,  shotv  (lie  mcd  and  naliirt  of  Iinf.H  of  meimu'ement. — L)raw 
them  on  the  plan  of  the  school-room,  say  at  each  }  ard,  botli  along  and 
acrosa.  Point  these  out  on  maps,  and  expound  their  use.  Explain  how 
they  exist  <NiIy  on  maps,  not  in  the  things  themselves. 

lY. — ^Lessons  ok  the  Globe. 

It  18  peculiarly  difficult  for  a  child  to  grasp  truly  the  idea  of  a  sjihere 
or  globe  as  that  on  which  we  live.  All  his  notions  of  the  possible  arc 
confounded ;  and,  when  we  think  of  it,  it  cannot  be  otherwise.  Strangely, 
the  difficulty  of  the  subject  does  not  seem  to  have  been  sufficiently  con- 
sidered by  teachers.  They  too  readily  assume  it  to  be  plain  and  easy, 
juid  actually  begin  lessons  on  the  earth  by  means  of  a  globe  in  the  infant 
room !  Such  lessons  should  be  postponed  for  some  years,  till  expanded 
knowledge  of  things  and  some  ideas  of  gravity  will  prevent  or  lessen  mis- 
coneeptloDB,  which  are  sure  to  follow  too  early  on  unskilfui  teaching  here. 

V. — What  Elementary  Geography  ought  to  be. 

1.  Tfdch  it  as  ((  series  of  ohjeet  fessoas. — Of  ct^urse,  and  decidedly, 
there  should  be  no  text  book,  which  should  be  banished,  as  a  forbidden 
-pectre,  fur  years.  The  sultject  should  be  presented  in  ;i  succession  of 
lessons  on  real  things,  from  the  simplest  notions  to  the  more  comjilex  ; 
the  teacher  having  a  well-arrajiged  expanding  plan,  though  never  formally 
obtruding  it.  The  central  aim  is  to  make  all  the  notions  of  the  pupils 
on  the  subject  absolutely  firm,  realistic,  and  accurate,  by  seein?z  and 
handling  the  things  spoken  uf  at  every  stage.  The  facts  iomiiiiinii  ulcd 
ami  e\  oked  should,  of  coui"se,  be  suited  to  the  age  and  capacity  of  the 
pupils,  being  at  once  simple,  telling,  interesting,  and  correct.  If  the  idea 
of  early  Geography  being  simply  a  unified  series  of  object  lessons,  governed 
by  the  principles  of  such  lessons,  were  more  praetically  retiUsed  and  acted 
on,  the  suhjeet  would  be  redeemed  from  most  of  its  present  lamentable  had 
tsaching  at  this  stage ;  and  we  should  make  it  possible  and  desirable  to 
have  it  one  of  die  very  earliest  subjects  to  be  taught  in  the  Infant  room. 

2.  See  ikat  oil  lessons  ars  ^ari  and  ikomtghly  conquered* — ^Here,  as  in  all 
early  teaching,  no  lesson  should  exceed,  at  one  time,  fifteen  or  twenty 
nunutea.  It  should  embody  one  or  two  specific  points,  to  be  grafted  into 
the  pupils'  minds ;  and  should  be  thoroughly  and  frequently  revised  till  it 
is  thoroughly  and  parmanently  grasped. 

3.  Mens  dewlf  M  surely. — One  evil  that  pervades  most  teaching  is 
that  we  proceed  too  fast.  We  attack  new  forts  without  silencing  those 
in  our  rear,  and  thus  allow  ourselves  to  be  harassed  throughout  by  an 
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itnconquered  enemy.  And  this  is  true  of  Infant  work  as  much  as  of 
more  advanoed,  and  relatively  to  the  capacity,  more  so.  Let  every  point 
be  thoroughly  mastered  before  another  is  attempted.   Haste  is  impoesible 

in  good  teaching. 

4.  Graduate  fhp  ffdurtcal  terms  u-,^riL — All  tcclniicalities  are  difficult  to 
all  leai  ners,  as  adults  know  when  tiiey  begin  a  new  snhject,  especially  a 
science  ;  which  Geography  truly  is.  Happily,  here  there  are  numerous 
duplicate  terms,  many  of  which  are  easy;  and  the  e^ier  should,  of 
course,  be  only  u^od  for  a  time,  till  their  more  difficult  technical  equiva- 
lents are  gratiually  introduced  For  example,  use  "  ponit,"  *'  nose," 
"head,"  and  "headland,'"  before  "cape,"  or  "promontory";  "neck" 
before  " isthmus ";  "a  narrow  "  and  "  channel "  before  " strait " ;  " shore " 
before  "  coast " ;  "  inlet "  before  "  bay  "  or  "  gulf  " ;  **  taUd-land  "  before 
''pkteau*';  "water-parting"  before  "water-ehed";  ''feeder"  befoie 
"tributary";  meeting  of  the  wateis"  before  "junction"  and  ''conflu- 
ence " ;  "  spring  "  before  "  Bouroe  " ;  and  ao  on.  lii  fact,  for  a  long  time, 
only  the  simpler  vocabulary  shoidd  be  employed,  till  the  connection 
between  the  real  things  and  then:  names  is  firmly  and  intelligently  estaV 
liehed. 

5.  WriiU  cm  tke  hoard  aU  (he  leAwieal  term  u$ed,^l£  necessary,  print  them ; 
but  present  them  both  to  eye  and  ear.  Get  them  also  copied.  While 
repeating  them,  see  that  the  pupils  look  at  them,  so  that  sight  and  sound 
are  wedded.  Thus  we  should  teach  not  only  Qe(^graphy  well,  but  English; 
and  help  reading  and  spelling. 

6.  Utilise  Derivatian  at  this  stage  where  possttHe. — ^This  can  be  done  from 
the  first  more  than  may  be  supposed  likely — always,  of  course,  in  the 
hands  of  a  wise  and  informed  teacher.  Do  not  introduce  Etymology 
proper,  but  only  the  simpler  root  w^ords  in  plain  EngJi.^h,  where  such  arc 
available.  For  example,  show  that  *'  island  "  defines  itself,  being  simply 
"  is-land  " — water-land  (connected  with  aqua  and  its  cognates,  the  s  being 
an  erroneous  interpolation  from  isle,  but,  of  course,  here  we  do  not  bother 
the  child  with  that) ;  and  that  contiuenL "'  is  .^o  named  from  contnining  so 
many  countries,  etc.  In  a  similar  fashion,  connect  "cape"  witli  cap; 
"nefiS  "  with  nose  ;  "  channel  "  with  canal  ;  "  bay  with  bow  ;  "  creek" 
with  crook  :  "  pruuutntory  "  %vith  prominent ;  "  belt "  with  a  belt ; 
"peak  "  with  beak  ;  "  i>lateau  "  with  tlat  and  plate  ;  *'  \HaLtii  ahed  "  with 
the  shed  of  the  hair  ;  "  confluence  "  with  flow ;  "  strait "  with  a  stretchrdi 
and  therefore  narrow,  piece  of  india-rubber ;  "  desert "  with  deserted ; 
"  lagoon  "  with  lake ;  "  tributaiy  "  with  paying  a  tribute  of  water ;  "  £rth  " 
with  ferry;  "sound"  with  swim;  "range"  with  rank;  "haven  "with 
have.  Many  of  these  words  should  be  postponed  to  a  later  stage. 
Such  terms  as  the  following  explain  themselves,  but  even  the  meaning 
of  such  obvious  words  should  always  be  drawn  attention  to : — ^head, 
neck,  point,  bed,  breakwater,  waterfaU,  banks,  chain,  plain,  sandbank, 
headland,  highlands,  lowlands,  etc. 

7.  Oet  the  definitions  from  the  pupils.— Then  should  be  led  up  to  and 
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proved,  as  in  the  demonstration  of  a  problem.  The  words  of  the 
duldrdn  shonid  be  always  utilised,  and  made  the  basis,  by  gradual  eor- 
ncdoD,  of  the  final  form ;  which  should  be  learnt.  The  definitions  thus 
meiyed  are  often  striking,  original,  and  interesting  For  example,  a  boy 
vas  shown  a  large  map  of  the  Paetfie,  with  its  deep^  Uue,  expansive  sea» 
Hid  its  little  bits  of  land  like  specks  in  its  midst;  and  the  nature  of  these 
pieces  of  land,  as  connected  with  the  water,  was  pointed  out  When 
asked  what  an  island  was,  his  answer  was  at  onee  quaintly  Irish,  but 
^te  philosophical — *'  An  island  is  a  portion  of  sea  with  no  water  into  U  /'* 

8.  Use  diagmm/wr  iUusiraiio» — in  addition  to  the  tangible  demon- 
strations you  give.  These  are  now  graphic,  instructive,  artistic,  and 
tbondant. 

9.  Disr(Trd  all  ff'.rf-hooh. — Cast  far  from  yon  and  your  children  with 
disgust  all  so  r^illed  "Elementary  Gen^^iaphir The}'  are  in  general 
monstrous,  and  their  compilers  educationai  traitors  to  childhood.  The 
recipe  for  their  manufacture  seems  to  he  this :  Take  an  advanc  ed 
Geography,  squeeze  out  of  thi-  poor  uratige  all  the  juice,  then  force  the 
child  to  swallow  it.  Happii)'  a  delightful  change  h;i.s  very  recently  taken 
place  in  elementary  books,  especially  those  for  the  new  Code  of  1886. 
A  few  of  these  are  really  simi»k',  and  finely  illustrated.  Some  of  these 
m'ujht  he  judiciously  utilised  by  a  good  teacher,  :it  least,  for  their  pictures  ; 
but  their  use  is  attended  with  danger,  with  muat  teachers. 

a— BEALISnO  TEACHING  IN  THE  USE  OF  MAPS. 
I— DsDUCE  Oeooraphical  Facis  as  much  as  possible  from  Maps. 

All  facts,  topographical,  soeial  and  political,  that  can  be  so  ohtained, 
dionld  he  learnt  by  a  earefiil  examination  of  the  map,  under  the  gnid- 
SDce  of  the  teacher.  In  truth,  it  should  be  put  down  as  a  central  principle 
of  practice,  to  tell  nothing,  and  to  ask  nothing  to  be  learnt  from  a  book, 
that  can  he  got  by  observation  of  the  mapu  On  the  map,  we  have  the  facts 
and  features  presented  to  the  eye  in  their  natural  relations  to  each  other, 
with  the  aid  of  the  faculty  of  locality  and  of  their  proper  surroundings, 
pbydcai  and  social,  to  fasten  them  to  the  memoiy.  By  skilful  question- 
ing, also,  much  additional  and  valuable  matter,  besides  that  seen  by  eye, 
can  be  obtained  from  the  children. 

As  I  have  heard  my  friend,  Mr.  John  St.  Clair  of  Newton  Stewart^ 
the  best  teacher  of  Geography  I  have  known,  wisely  suggest^  the  text- 
books  of  the  future  will  be,  more  a  series  of  skilful  questions  on  the  facte 
presented  on  good  maps,  than  the  present  forbidding  lists  of  names  and 
statistics  in  a  book.  The  man  that  achieves  such  a  text-book  will 
iuaugumte  a  new  era  in  Geographical  teaching.  Mr.  St.  Clair  should 
himself  he  the  first  to  do  it — to  show  its  nature,  prove  its  wisdom,  and 
exhibit  how  educative  and  intelligent  the  plan  may  become  in  good  hands. 

II.— Subordinate  the  use  of  the  Text-Book. 

The  text-book  lias  been  one  of  the  chief  causes  of  "the  worst 
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ways  of  teaching  Geogiaphy,"  so  jiutly  satirised  and  condemned  byPrcK 
fessor  Meiklejohn ;  it  has  been  the  eiine  of  the  subject  and  tho  scholar. 
Think  of  learning  the  endless,  nanaeous  lists  there  presented.  And  they 
(/re  learnt  by  mere  rote  in  this  way,  more  than  most  folks,  indnding  most 
teachers,  would  think;  so  much  so,  that  one  is  tempted  to  recommend 
that  text>books  should  be  thrown  entirely  aside. 

All  true  geographical  teaching  can  only  be  done  by  the  paramount 
use  of  the  map  and  the  tongue,  and  by  the  firm  subordination  of  the 
text-book  in  the  hands  of  the  schohir.  But  in  their  own  place,  text-bookR 
have  their  uses.  Tlie}  are  a  mean^  <>f  revisiug  what  has  thus  been  learnt 
through  the  6}  o  ;ui(l  the  ear  ;  of  presenting  clearl}-  the  various  words 
used,  many  of  these  being  new,  difficult,  and  foreign  ;  of  adding  facts  not 
obtainable  from  the  map;  of  furnishing  illustrations  of  the  scenes  and 
objects  spoken  of,  as,  haj)pily,  so  many  of  our  recent  Geographical 
Headers  now  aljun  lantly  do  ;  and  in  other  ways,  that  might  be  men- 
tioned. But  it  caiinoi  he  enough  urged,  that  the  inaj)  should  be  made 
the  main  source  and  moans  of  geographical  teaching,  and  that  the  book, 
reduced  to  its  true  level  of  an  auxiliary,  should  be  sparingly  and  wisely 
utilised. 

Ill — ^Discriminate  Two  Periods  and  Two  Purposes 

IN  THE  USE  OF  THE  MAP. 

1.  In  Uamimj  factst  the  map  should  he  phced  near  enough  to  aUow  tlu^  iminls 
h  read  the  names. — ^This  of  course,  from  the  principles  just  explained ; 
because  they  are  to  obtain  from  the  map  as  much  as  possible.  Hence  the 
map  used  in  teaching  should  have  the  names  clearly  exhibited,  so  as  to  be 
easily  seen  by  the  pupils.  The  use  of  hhnk  maps  at  the  kaming  stage  is 
objecUonable,  as  they  show  only  the  features  without  the  names.  Blank 
maps,  especially  when  they  exhibit  the  features  boldly,  are  not^  however, 
to  be  discarded  at  this  stage.  They  may,  rightly  used,  be  of  value  in 
teaching.  But  what  I  contend  lor  is  that  the  names  of  places  and 
phenomena  should  be  leami  as  presented  on  the  map  and  not  from  a  book. 

3.  In  iesiing  knowledge^  the  map  should  be  far  enough  distaiU  to  prevent 
the  pi^nk  reading  the  names. — If  they  aro  able  to  read  the  names,  there  is 
no  security  that  they  really  know  them.  Therefore,  have  the  map  so  dis* 
tant  that  tlicy  cannot  read  them;  or,  whnt  is  much  the  same  thing,  cover 
the  names,  when  yow  wish  to  see  if  they  are  really  ktiow^n.  Yet  I  have 
seen  many  schools  where  the  pupils  were  allowed  to  read  the  map 
all  the  year  throii'jh.  and  where  they  broke  down  when  they  were 
f)revented  reading  tlicm  at  the  examination  I  In  many  reports,  T  have 
had  to  state  that  the  map  was  more  or  less,  and  sometimes  altogether, 
unknown,  while  memory  facts  were  well  known.  In  such  cases,  I  have 
always  put  it,  that  it  was  not  the  pupLLs  who  know  the  Geography,  but 
the  map,  which  is  alway  s  good  at  the  subject. 

In  this  test  stage,  the  \  alue  of  blank  or  skeleton  maps  is  very  great,  as 
they  render  the  tests  perfect,  and  save  trouble  to  the  teacher.    There  are 
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two  ktndB  of  blank  maps— one  where  the  whole  of  the  features  and  places 
sre  laid  down,  minus  the  names ;  and  the  other»  of  black  material,  which 
esn  be  used  like  a  board,  on  which  the  teacher  can  insert  these  under  the 
dictation  of  the  class.  The  latter  are,  of  course,  the  better,  and  in  every 
way,  the  most  thoton^  test  I  have  seen  skeleton  ml^w  painted  on 
common  black  boards  most  effectively.  Such  board-maps  can  be  purchased, 
but  they  can  easily  be  made  by  the  teacher  himself,  by  sketching  or  by 
pricking  an  old  map  through  when  fastened  to  the  board,  and  afterwards 
painting  the  pricked  lines. 

rV. — In  TE.VCHING  THK  GEOGRAPHY  OF  A  COUNTRY,  PRESENT  THK  FACTS 

TO  THK  Pupils,  ah  far  as  possible,  as  viewed  from  different 

STANDPOINTS. 

1.  Look  at  a  full  map  of  an  unknown  country,  especially  one  with 
numerous  physical  and  political  facts.  How  crowded  and  perplexing  it 
appears  even  to  adult  e3  es,  and  how  much  more  must  it  do  so  to  those  of 
children  !  To  them,  a  map  must  seem  a  forbidding  and  inextricable  maze, 
afi  they  have  generally  been  made  for  sclioois,  until  recent  reforms  have 
improved  them.  Hence  the  wisdom  of  presenting  these  crowded  facts  in 
groups,  based  on  a  8uccos«;ion  of  *'  standpoints,"  as  they  are  best  called. 
Such  are: — (1)  The  external  physical  features  ;  (2)  the  internal  ])hysical 
ieatmes ;  (3)  the  chief  towns;  (4;  ihu  niineruls ;  (5)  the  maiiUiacLurcsi , 
(6)  the  railways ;  (7)  the  commerce  ;  and  the  like. 

This  plan  recommends  itself  strongly,  by  all  the  principles  of  good 
teaching.  It  is  doing  in  Geography  what  is  done  in  all  scieneeSi  elassif}  - 
ing  the  {act8»  and  graduating  their  presentation  to  the  pupils.  Only  ^ee 
that  the  full  map  is  at  last  presented  to  them,  as  they  will  have  it  in  actual 
use.  The  knowledge  and  ready  and  accurate  use  of  the  full  map  are  what 
is  aimed  at  in  the  end ;  but  we  help  the  pnpfl  the  better  to  that  end,  by 
disentangling  the  complex  whole  for  teaching  and  acquiring  purposes. 

There  are  now  some  very  good  examples  of  this  system,  which  may 
be  called  "the  standpoint  system"  of  geographical  teaching,  such  as 
Ruddiman  Johnston's  "  World  Series  ; "  and  an  exceedingly  good,  clear,  and 
cheap  combined  atlas  and  geographj'  by  Mr.  T.  M.  Davidson  of  Dundee 
Academy  (published  by  Menzies),  "  The  Greography  of  England  and  Wales 
from  Ten  Different  Standpoints ;  "  and  the  same  of  Scotland. 

2.  Guard  againti  the  Abuse  of  Clamfieatim. — One  of  the  chief  errors  tn 
the  teaching  of  Geography  has  been  over-classifiaition  ;  learning,  from  a 
book  or  otherwise,  lists  of  capes,  rivers,  countries,  and  the  like.  Reform 
lies  in  presenting  these  features  to  the  pupils,  from  the  first,  as  much  as 
possible  in  the  natnrni  groupings — physical,  social,  and  political — in  which 
they  really  exist,  and  by  which  they  tln  ow  valuable  light  on  each  otJier, 
all-important  in  good  teaching.  Hence  the  need  of  teaching  and  examin- 
ing each  district  and  country  in  the  light  of  the  mutual  relations  of  the 
facts  to  each  other.  A  good  plan,  therefore,  is  to  revise,  by  sailing  along 
a  riyer,  taking  a  voyage  along  a  coast,  or  making  u  journey  by  luilway. 
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The  teaching  of  the  railway  system  of  a  eountiy  is  too  maeh  nci^^eeted. 
Bailways  are  now  more  important  than  moat  riven ;  as  being  in  modern 
lifOi  a  greater  means  of  eommunication  than  rivers,  or  even  the  sea. 

(Conduded  m  our  nexi.) 


PROCEEDINGS  OF  THE  SCOTTISH  GEOGRAPHICAL  SOCIETY. 

An  Ordinary  Meeting  of  the  Society  was  held  in  the  Masonic  Hall,  George 
Street,  Edinburgh,  on  14th  February.  Mr.  J.  Y.  Buchanan,  of  the  V/mitenger 
EzpeditioD,  read  a  paper  on  "The  Slopes  of  the  Ocean-bed  on  the  Coasts  of 
IflUuids  and  Continents,"  which  will  be  puUiBbed  in  a  subsequent  number  of  the 
Magazine.  Mr.  Alexander  Bucbui],  ]\Ieniber  of  Council,  presided,  and  the  vote 
of  thanks  to  the  lecturer  was  moved  by  Mr.  James  Currie. 

Two  public  meetings  were  held  in  February  under  the  aii^pif^fs  of  the  Soci<.'ty 
and  other  public  bodies  to  consider  the  que.stiuu  of  "the  Titie-iJeeds  to  Njabjja 
Lanci, '  which  was  discussed  in  a  paper  read  uu  the  occasions  by  the  Rev.  Hoi-ace 
Waller.  The  meeting  in  Edinburgh  was  held  on  8th  February  in  the  Fies 
Assembly  Hall,  the  Bight  Hon.  the  Lord  Provost  of  Edinbuiifh,  Vice-President 
of  the  Society,  being  in  the  chair.  There  was  a  large  attendance. — On  18th 
Fcbmary  another  public  meeting  was  held  in  Glasgow,  in  the  Queen's  Rooms, 
with  Mr.  Kenny  Watson,  Convener  of  the  Glasgow  Branch  of  the  Society*  in 
the  chair. 

At  both  meetings,  resolutiuua  were  adopted  expressing  satisfaction  at  the 
efforts  which  hsd  been  made  to  destroy  the  African  Slave  Trade,  and  anthotising 
representatives  to  watt  on  the  Foreign  Secretary  and  urge  Her  lliyesty's  Govern- 
ment to  ])i  I  se  to  Portugul  that  the  territory  to  the  north  of  the  river  Buo 
should  be  delimited  for  British  influence  alone. 


GEOGRAPHICAL  NOTES. 
BUKOPE. 

On  tbo  Aasfsat  IM  mduttsy  of  8oot]aBtf.^In  a  paper  read  before  the  Society 
of  Antiquaries  of  Scotland,  13th  December  1886^  Mr.  Ivison  Macadam  stated 

that,  beyond  scattered  notices  of  the  discovery  of  masses  of  cinders  in  various 
parts  of  the  country,  little  or  nothing  was  known  of  the  iron  industry  of 
Scotland  in  ancient  times.  Led  by  the  discovery  of  several  of  these  mounds 
in  Argyllshire  during  the  summer  of  l^^Sl,  he  had  been  induced  to  go  fully  into 
the  matter.  Originally  it  was  intended  to  treat  the  matter  chemically  only,  bat 
the  enormous  mass  accumulated  of  historical  and  other  facta  rendered  a  more 
exhaustive  paper  necessary.  A  list  of  nearly  one  hundred  bloomeries  had  now 
been  obtained,  and  was  ])eing  added  to  day  by  day.  These  works  might  roughly 
be  divided  into  those  which  used  only  ore  and  fuel,  and  those  which  added  a 
flux  also.  In  the  first  c^ise  the  slag  was  dark,  whilst  the  second  series  gave  light 
lime  blags  very  similar  to  thobc  now  obtained  in  ironworks.  The  works  used 
in  most  esses  bog-iron  ore,  but  oooasionally  red  iron  ore  was  employed,  and 
even  clayband  ironstone.  The  two  latter  ores  were  usually  imported  from 
England,  and  it  was  very  rare  to  find  local  ores  other  than  the  bog* iron  ore  used  in 
these  works.  The  fuel  used  wss  wood  or  peat ;  charcoal  and  large  quantities  of 
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both  materials  conid  be  obtained  on  the  sites  of  these  old  ironworks.  Mr. 
Macadam  then  described  in  detail  the  proeesses  which  had  been  used,  and 
exhibited  mweimens  of  the  slag,  cbarcoak,  iron  ores,  and  metal  made  by  the 
processes,  nnd  found  in  the  refuse  of  the  bloomeries.  He  also  quote*?  f^ocnments  to 
show  how  well  known  the  west  of  Scotland  especially  was  to  the  English  iron- 
stone masters  during  the  reign  of  Queen  Elizabeth.  Mr.  Macadam  is  still 
collecting  for  the  Society  notices  of  unrecorded  sites. 

Italian  Emlgnitlon. — From  an  interesting  pamphlet  {JSvf  Movlmento  delV 
Emiijrdzionr  daW  Italia,  Rouir,  1^86)  recently  published  by  our  Honorary 
Corresponding  Member,  Siguor  Luigi  Bodio,  we  take  the  following  facts : — 
Italian  enugration  is  dT  two  kinds.  Hie  one  oonsisto  of  penons  who  leave 
their  native  land  with  the  intention  of  settling  more  or  less  permanently  in 
some  foreign  country  beyond  seas*  The  other  embraces  those  who  periodically 
leave  their  lioiiies  for  tlie  sake  of  procuring  work  elsewhere,  just  ais  the  Irish- 
men come  to  England  to  ht'li>  in  the  harvest,  nnrl  as  numerous  bands  of 
labourers  move  from  one  government  to  another  of  iiubsia  during  the  summer 
months.  This  last  class  of  Italian  emigrants  are  mostly  masons,  stonecutters, 
end  navvies,  who  proceed  to  Anstria,  Switzerland,  Germany,  France,  Corsica, 
and  Algeria.  They  go  mostly  from  the  northern  provinces— Venice,  Lombardy, 
Piedmont — setting  out  in  spring  and  returning  in  autumn.  Italians  are  in  great 
demand  in  all  thnsie  countries  as  labourer?;  for  the  digging  of  canals  and  the 
oori«;*niction  of  railways.  This  class  of  temporary  emiL'nmts  amounts  to  from 
M»,(KM>  to  li>0,O0()per  annum  :  in  1883  the  number  was  H)u,(X>0,  iu  1884,  89,000, 
and  in  1885  it  fell  to  80,000.  Emigration  properly  so  called  has  increased  from 
about  80,000  in  1878  to  40,000  in  the  three  following  years  ;  in  1888  it  amounted 
to  66,000,  in  1883  to  68,400,  in  1884  to  68,000,  and  in  1885  to  77,000.  These 
emigrants  come  principally  from  Liguria,  Naples,  Venice,  Lombardy,  and  Pied- 
mont, and  go  for  the  most  part  to  the  Argentine  Republic  (37,710  in  1886),  to 
Brazil  (12,311  in  18«5),to  the  United  States  ri3,Of)6  in  1885),  and  to  Uruguay 
11497  iu  la^b).  Thus  the  great  majority  proceed  to  Bouth  America.  Taking 
the  figures  for  the  year  1885— of  the  total  number  of  emigrants  of  both  kinds — 
81*27  per  cent  went  to  France,  10*79  to  Austria  proper,  6*84  to  Hungaiy,  8*91  to 
Switzerland,  2*88  to  Germany,  6*08  to  other  countries  of  Europe.  In  all,  60*83 
per  oentb  belonged  to  the  class  of  temporary  emigrants,  and  49*77  per  cent,  were 
permanent  emigrants.  Of  these  last  25  48  of  the  total  number  proceeded  to  the 
La  Plata  states,  7*83  to  Brazil,  8  33  to  the  United  States.  Classifying  by  age 
and  profession,  and  taking  into  account  the  total  number  of  emigrants  in  1885, 
it  results  tliat  agricultural  labourers  numbered  70,039  (50*32  per  cent,  being  men 
snd  women  above  fourteen  years  of  age) ;  porters  and  other  day  labourer^ 
29,488  (81*14  per  cent.) ;  masons  and  tearpeUini  (sculpton*  assistants),  15^883 
(ll'd7  per  cent.) ;  artisans  and  operatiTes,  12,506  (8*99  per  eent.).  This  heavy 
emigration  does  not  1»y  a  long  way  carrj'  off  the  increasing  Burplus  population  ; 
for  whilst  the  birtlis  exceeded  the  deaths  at  the  rate  of  11*54  per  thousand  in 
1885,  emigration  took  off  but  2  G9  per  thousand.  The  corresponding  figures  for 
France  iu  the  same  year  were  2*32  and  0*16  ;  and  for  the  United  Kingdom,  12*33 
snd  678,  made  np  as  follows :— England  and  Wales,  13*S0  and  4*59 ;  Scotland, 
13*18  and  6*47 ;  Ireland,  0*11  and  18*80. 

ASIA. 

MK.  lOBvaloi  and  oapos.— The.0ii{^w  de  la  SocUU  de  Giographit  de  Mar- 
teUle,  1st  quarter,  1887,  announces  the  receipt  of  a  letter,  dated  from  Samarkand, 
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(tth  November*  and  addroMed  by  Jf.  Oapus  to  his  father,  atatiog  that  MM, 

Bonvalot  aud  Capus  have  been  Bet  at  liberty  by  the  Afghaiis,  after  a  captivity 
of  three  weeks,  and  that  the  intention  of  the  travellers  Is  to  return  to  France 
immediately. 

Frencli  PoptUatton  In  Tonqiila.— The  French  ijopiihition  in  Tonquin  on  30th 
May  last  year  nuinbercil  0')7  individuals — 530  males,  70  females,  and  57  children. 
The  French  popuiatioa  of  Hanoi  was  334  i  Haiphong,  182 ;  Sontay,  41 ;  Bsc* 
ninh,  31,  etc. 

News  of  Dr.  Neis — The  Pari.s  Geographical  Society  have  received  good  newi>of 
Dr.  2sei.s,  who,  wiiLiug  from  Hanoi,  ilat  October  1886,  reports  the  acquisition  of 
valuable  geographical  information  in  regard  to  the  countries  situated  betveeo 
the  Btoek  River  (Lysien  or  Nam-Th6)  and  the  Mekong. 

MM.  Potanln,  Bcassy,  and  Bereaowalqr  have  returned  from  their  expedition 
in  China  and  Mongolia,  bringing  with  them  vast  soological,  botanical,  and 
ethnographical  collections,  as  well  as  maps  of  the  r^ions  visited  by  them  during 
the  three  years  1884*86. 

ftnsslaa  Polar  Bipedtfeion.— The  St  Petersburg  Academy  of  Sciences  has 

received  from  Dr.  Bunge,  head  of  the  Russian  Polar  Expedition  to  the  New 
Siberian  Islands,  the  following  brief  despatch  from  Orlinga,  a  telegraph  station 
situated  on  the  route  to  Yakutsk,  between  Jigalova  and  Omoloi  :— "  The 
expedition  has  l»cen  a  success.  We  spent  the  .summer  in  the  two  i-l;in  Is 
— ^Bunge  in  Great  LiakUuv^ky,  and  Toil  in  Kutebiy.  During  the  spring  ali 
five  islands  were  explored,  New  Siberia  specially  by  Toll  We  readied  the 
mainland  again  towards  the  end  of  October.  All  the  members  of  the  expedition 
are  in  gpod  health.  The  sdentifie  results  are  of  considerable  value." 

AFRICA. 

Morocco.— Tlie  January  and  Febniary  issues  of  the  Sevue  de  Geoffraphit 
print  a  list,  by  M»  de  la  Martini^re,  of  maps  of  Morocco,  accompanied  with 
a  brief  de.scription,  giving  details  a,=5  to  scale,  source,  date,  etc.    Several  are 

described  from  the  British  Museum  collection. 

Slgnor  Julio  Cervera  Bavlera,  an  officer  of  the  >^i>^nnsh  Navy.  commissioTied 
by  the  Madrid  Society  of  Commercial  Geography  to  exphire  the  Wc!*tern  Sahara 
adjoining  the  Spanish  possesions  between  Cape  Bluuco  and  Cape  Btijador, 
returned  to  Spain  towards  the  end  of  last  year.  His  companions  were  Professor 
Don  Francisco  Qniroga,  who  devoted  his  attention  to  the  meteorology,  geology, 
flora,  and  fauna ;  and  Don  Felipe  Rizzo,  Arab  interpreter.  The  expedition  went 
iis  far  as  Adrar,  traversing'  a  total  distance  of  568  miles,  through  districts 
almost  entirely  unexplored  previously  ;  the  highest  altitudes  crossed  were  1400 
feet  above  sea-level.  Two  treaties  were  concluded  with  Arab  chieff,  whereby 
Spain  acquired  u  vast  addition  of  territory.  Signor  Baviera  announces  a  det-tiileU 
account  of  his  travels. 

me  Bmln  Pastia  Relief  Expedition. — The  following  telegram,  dated  Zau/ibar, 
February  24,  has  been  received  from  Mr.  H.  M.  Stanley : — have  embarM 
the  expedition  on  board  the  Madtmi,  being  occupied  the  whole  day.  It  consists, 

on  its  departure  from  here,  of  9  European  officers,  61  Sudanese,  13  Somalis, 
3  interprcter.s,  020  Zanzibaris,  the  famous  Tip{»o  Tip,  and  40  of  his  people. 
Courier.s  have  gone  overland  with  Ictter.s  to  Uganda,  and  others  to  Stanley  Falk 
Tippo  Tip's  force  will  proceed  from  Kasorige  and  Tanganyika  Lake  to  Stanley 
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Faik  to  meet  the  chiefs.  If  in  time,  the  Arabfi  will  march  with  me  to  Lake 
AHwrl;  hai  tbe  ftdvniee  force  will  porii  on  to  WadAlai,  the  third  day  after  its 
tenbarlntion  at  Stanley  Falle,  Tegudless  of  all  other  arraDgementB,  the  ol^eet 

of  coDoentrating  a  Inr^^e  force,  of  ooiine,  heing  the  transport  of  ivory  from  liake 
Albert  towards  «]efr:iyiii5j  the  expenses,  and  of  the  women  and  children  of  the 
Cairo  Arabe,  I  hope  to  be  nV]o  ta  reach  the  Cape  by  March  9  at  latest.  Tele- 
giams  from  £urope  will  reacli  me  there.   Good-bye  to  you." 

Oongo  Bspeditioiifl.— Tiro  more  expeditions  have  heen  oifsaised  by  the  Congo 

Compnny.  The  first,  composed  of  engineers  and  topographers,  are  charged  to 
exauiine  the  country  between  Matadi  and  Leopoldville,  with  the  view  of  ascer- 
twning  the  best  route  for  the  projwsed  railway.  The  secyud,  consisting  of  land- 
surveyors,  geulugists,  and  commercial  agents,  are  to  examine  the  Congo  above 
Stuli^  Pool  The  command  of  this  party  will  probably  be  given  to  M,  Del- 
mnmnney  who  ten  years  ago  acquired  mut^  experience  of  African  commerce  on 
tin  Lower  Congo. 

bldonitloB  of  the  Nklsd.— This  river  is  one  of  the  most  important  left>hand 
tributaries  of  the  Congo,  joining  it  near  the  village  of  Nz^lo,  in  the  district  of 

the  cataracts,  30  miles  below  Leopoldville.  It  has  recently  been  explored,  for 
the  fint  time,  by  the  Swedish  Lieutenant  Hakansson  and  Baron  von  Sehwerin. 
The  general  direction  of  the  Nki««i  for  50  miles  above  its  conflucTire  witli  the 
Congo  is  !*outh-ea8t.  Proceeding  towards  its  source,  its  upper  course,  which  has 
not  yet  been  explored,  seeuis  to  follow,  south,  east,  north,  and  west  directions. 
Is  its  lower  part  it  is  not  navigable,  owing  to  a  series  of  falls,  extending  as  far 
iS  the  viUage  of  Gongolo,  along  which  the  river  eats  its  way  through  the  teiraces 
that  lie  ]>arallel  to  the  Congo.  Beyond  Gongolo  the  riverine  parts  of  the  country 
stretch  out  into  fertile  ])hiins,  we]!  wonded,  and  populous,  with  large  palm  and 
oilier  trees,  uu  abundance  of  grass,  and  a  number  of  well  fort ifiod  villages,  such 
asKilftuifi,  Nionf^o,  Kolondo,Banza-Lenghi,BemlH'',Kimpanda.  Tiie  chief  place  of 
the  region  is  Moala,  a  great  ivory  centre.  The  population  consists  of  Muchikongo, 
vith  Bakongo  interspersed.  They  had  never  before  been  visited  by  white  men  ; 
hntihey  seemed  hospitably  inclined,  except  at  Gongolo.  On  16th  November 
the  two  explorers  reached  the  station  of  liut^t^  having  set  out  on  the  1st  from 
Leopoldville. 

Riron  vnji  Schwerin,  on  continuing  his  journey  towards  Lnknnga,  passed  and 
ascended  the  mountain  Bidi.  This  hth«*  name  given  to  the  liiu'liest  peak  in  the 
Ndunga  Mountains,  a  fertile  plateau,  tive  or  six  miles  square,  traversed  by 
BQmerous  streams,  and  occupied  by  populous  villages,  whence  the  Congo  FVee 
State  obtains  many  of  its  porters. — Le  Mouvemmt  Giograpkiquef  Jan.  16, 1687. 

FurUier  Proof  that  tne  Well6  la  a  Tributary  of  the  Congo. — Tlie  theory  connect- 
ing the  Well^  with  the  Congo,  ingenious  as  it  was  then  novel,  was  published  in 
1886  by  if.  Wauters  in  the  Af&uvemmt  Gtoffrnphiqtie  ;  and  we  gave  our  readers 
IB  aoeotmt  of  the  main  features  of  the  argument  in  the  Magazine  for  October  of 
that  jear.  3f,  Wauters  holds  that  the  identification  is  now  all  bat  fully  made 
cut,  and  has  discussed  tli»^  new  !n-\tprin1  in  the  Movvfimmt  of  January  30th. 

Amongst  early  and  important  converts  to  hi';  view  that  the  Welle,  rising  on 
the  watershed  of  the  Nile  tributaries,  did  ilow  to  Lake  Chad,  but  eutered 
the  Cmigo  by  the  Mobangi,  then  newly  explored  by  Mr.  Grenfell,  Jf.  Wauters 
isckoned  Schweinfnrth,  Stanley,  Grenfell,  and  Lens.  French  geographers^— 
notably  M.  de  Brazza  and  M.  Duveyrier— disputed  the  Belgian  geographer's 
^mdanons ;  and  on  the  arrival  of  Dr.  Junker  at  Zansibar,  the  French  Vioe^ 
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consul  wrote  to  Paris  that  Jimker  ha<l  no  <loubt  that  the  Welle  did  actually  duw 
to  Lake  Chad.  As  Junkur  hud  just  coiue  from  exploring  the  Well^,  aod  had 
raacbed  a  point  mwh  &ither  west  than  had  heretofore  heen  approached,  the 
ftench  geogiBpheiB  were  trinmphant  And  the  question  of  the  limits  of  tbe 
GoDgo  basin  and  the  Congo  Free  State  is  of  no  small  importance  for  the  ultimate 
settlement  of  the  boundaries  of  the  Frencli  posf?c88inns  between  the  Oaboon  and 
the  Congo.  But  M.  AVautors  did  not  lose  heart ;  and,  on  receipt  of  a  letter  from 
Dr.  Schweinfnrth  at  (,'airo,  triumphed  in  his  turn. 

On  Juuker'b  arrival  at  Cairo,  Schweinfurth  found  that,  when  at  Zanzibar 
Junker  knew  nothing  of  GrenfeU's  Mobangi,  or  of  any  northefn  tribatary  of  the 
Congo  save  the  ArawimL  As  soon,  however,  as  the  facts  discorered  about  the 
northern  affluents  of  the  Congo  were  laid  before  him,  Junker  recognised  the 
probability  of  tlie  Welle-Mobiingi  Coiigo  theory,  and  professed  binoself  "entirelj 
convinced"  that  M.  Wauters  was  right  in  lii?  1ri!liant  hypothesis. 

Junker  followe<i  the  Welld  (there  called  Makim)  to  the  village  of  Bassauga, 
in  22  47  40  E.  longitude,  and  3°  13'  10"  N.  latitude,  only  about  one  degree 
north  of  the  Congo.  Now,  as  Grenfell  followed  the  course  of  the  Mobangi  to 
4'  40'  N.,  it  follows  either  that  the  Welle-Makua  makes  a  great  hend  to  the 
north-west  este  it  turns  southwards  as  the  Mobangi  towards  its  embouchure  in 
the  Confjo,  or  tliat  the  channel  cx))lored  Ity  (Jrenfell  is  anotlier  liranch  of  the 
Mobangi.  To  this  latter  v!(>\v,  J/.  AVauters  inclines  as  the  most  j>nibalile.  an<i 
holds  that  the  Mobangi  is  constituted  by  the  AVelK-Makua  coming  from  the 
east  with  a  course  nearly  parallel  to  the  Congo,  and  another  river,  probably  of 
smallo'  length  and  Tolume,  the  Qenko-Kuta  (6rMifeU''s  branch)i  coming  from 
the  north.  Grenfell  found  the  course  of  the  Mobangi  much  encumbered  with 
islands ;  and  M.  Wauters  supposes,  probably  enough,  that  Grenfell  may  have 
passed  without  noticing  the  confluence  of  the  Well«^-Makim  with  tlie  Gedko- 
Kuta,  whose  course  he  followed  ujivvards  to  4°  30'  N.  What  still  remains  to 
be  done  towards  the  hnal  solution  of  this  interesting  pruliiem  iia  that  ^^omebody 
should  pass  down  the  WcUe-Makua  from  Bassanga  into  the  lower  Mobangi,  or 
sail  up  from  the  Congo  to  Bassanga.  Dr.  Junker  reports  that  on  the  part  of  the 
Wellu  explored  by  him  there  is  no  obs^ction  to  naYigation  lower  down  than 
the  falls  of  Kissinga,  visited  by  Sehwetnfortb,  in  the  upper  part  of  the  riTer*s 
course.  He  rejjards  the  Welk'-Congo  as  the  most  direct  and  perfect  water-way 
towards  tiie  Egy]jtian  Sudan,  and  expects  that,  if  Stanley  starts  by  the  Congo 
to  the  relief  of  Emin  Bey,  he  will  hnd  the  Welle-Makua  his  best  route. 

flsnnany  saA  Fortogal  In  AMoa.— The  negotiations  between  these  two  States 
with  respect  to  their  territorial  possessions  on  the  West  and  East  Coast  of  Africa 

are  at  length  concluded.  That  is  to  say,  the  Governments  have  come  to  an 
ncrreemeiit,  which,  however,  awnit'^  tlie  sanction  of  the  Portuguese  Cortes  before 
being  detinitivciy  converted  into  law.  The  southern  boundary  of  Portuguese 
Angola  is  settled  as  follows  :— Starting  from  the  second  cataract  of  the  river 
Onnene^  in  the  CheUa  or  Oanna  Mountains,  the  frontier  line  runs  parallel  to 
that  river  as  far  as  the  Cubango,  whieh  strsam  it  then  follows  Southwards  to 
Andara.  From  this  point  it  coincides  with  the  parallel  of  latitude  as  far  aa  the 
Zamb^i,  crossing  this  river  at  the  source  of  the  rapids  of  Colima.  Then<»thein 
boundary  of  Mozambique  is  coincident  with  the  course  of  the  Rovnma  as  far  as 
it^  confluence  with  the  Msinge ;  thence  it  proceeds  direct  to  the  shore  of  Lake 
jNyassa. 

Osittan  Oolgaisatton  la  AMoa.— The  KoYember  number  of  L*4frigu«  contains 
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an  article  summarising  the  recent  steps  of  the  German  Government  towards  the 
actjuisition  of  coln!iio<«  on  the  coast  of  Africa.  Tho  coloniHing  movement  is  attri- 
buted to  the  desire  of  GerirKniy  to  provide  protitalMO  fields  for  commerce  and 
emigraiiuo.  Before  any  part  ut  Africa  had  been  appropriated,  German  raer* 
chante  had  acquired  a  permanent  footing  on  the  Weet  Coaet  In  1888  and  1883 
then  were  eleven  Hambiug  finns»  and  three  from  Bremen,  with  one  hundred 
factories,  holding  their  own  againet  British  merchants  in  Britbh  Colonies.  In 
Lagos,  for  example,  in  l  ^^l,  there  were  only  three  German  and  as  many  as  nine- 
teen British  firni^,  vet  the  total  imports  of  merchandise  from  Germany  amounted 
to  £106,341,  and  iroTti  (rreat  Britain  to  £1(50,4^7  only.  For  the  whole  coast 
from  Liberia  to  Namaquuland,  Britisli  imjwrts  in  1881-82  amounted  to  32,625,(X)0 
frsnoB,  and  Qerman  to  28,375,000.  In  1883  there  were  thirteen  steamers  running 
regularly  between  Hamburg  and  the  AlHcan  West  Coast 

On  AngUKt  26,  1882,  a  large  and  influential  meeting  held  at  Frankfort-on- 
Mftine  decided  that  a  Society  shouhl  be  founded  for  tlie  promotion  of  the 
colonising  movement,  and,  on  December  (Uh,  the  German  Colonisation  Society 
was  inaugiu-ated  accordingly.  Sections  were  formed  in  the  various  German 
States,  and  great  enthusiasm  was  shown  everywhere. 

Angra^Pequena  was  the  first  African  territory  to  be  placed  **  under  the  pro- 
tection'* of  the  German  Empire;  and, starting  fVom  it^new  aoquisttions  were 
made,  until  now  the  whole  "West  Coast  from  Cape  Frio  to  the  Orange  River,  and 
in  the  interior  Namaqualand  and  Damaraland,  are  German  colonies.  Nor  is 
this  the  end.  Acting  on  the  report  of  Dr.  I*etert4  to  the  Congress  held  i?i  Berlin 
la.st  September,  for  developing  German  iuduBtries  abroad,  negotiations  are  in 
progress  for  annexing  the  southern  part  of  Ovambo,  170,000  square  kilometres 
in  area.  Two  companies,  the  "Society  for  German  Colonisation  in  South- 
western Afriea»"and  the  "German  West  Africa  romi)any,"  hare  been  formed  to 
carry  the  project  into  effect.  The  former  body  is  intended  to  pay  special  atteU' 
ti  'Ti  to  tlie  working  of  minerals  (according  to  .V.  Giiring's  report  copper  is 
abumlautj,  the  latter  to  promote  settlements  of  agricultural  or  cattle-raisiog 
colonists. 

Whilst  the  other  colonies  are  to  a  great  extent  {wivate  Tentures  under  govern- 
ment protection,  Cameroon  is  a  colony  of  the  Empire,  with  a  goTemor  and  a 

tribunal  arbitral "  of  German  settlers.  The  countiy  is  irery  fertile,  and  rigoices 
in  an  abundant  rainfall  ;  the  climate  is  bad,  however. 

Tlie  importance  of  carrying  trading  outpo-sts  into  tlie  interior,  and  not  con- 
fining commercial  activity  to  a  narrow  strip  along  the  .'^ea  margin,  is  fully  ai>pre- 
ciated,  and  it  has  been  proved  that  such  iuland  factories  do  not  in  any  way 
diminish  the  amount  of  trade  done  at  the  coast — in  fact,  they  lead  to  its  increase. 
Tlie  Swedish  fiietory  founded  by  Messrs.  Knutson  and  Waldan  in  Massanya, 
about  three  years  ago,  has  been  a  great  success,  alike  in  a  pecuniary  way  and  in 
the  increased  comfort  and  activity  of  the  natives,  who  have  taken  to  work  with 
pleasure.  Stimulated  by  this,  Dr.  Bchwarz  jjroposes  to  establish  a  factory  at 
Buea,  2f  »  kilomMrcs  beyond  that  of  the  Swedes,  and  another  at  Lissoka,  10  or 
15  kilometres  further.  Both  these  are  healthy  situations,  and  well  placed  for 
trdBe.  Altogether,  Dr.  Schwarz  thinks  that  there  might  he  about  60  establish- 
BMnts  between  the  coast  and  Upper  Cahbar. 

Some  opposition  may  be  expected  from  natives,  but  this  would  easily  he 
overcome  by  n  small  war-vessel  cruising  on  the  Mungo.  Trade  might  be  carried 
OD  by  light  steel  canoes,  built  after  the  native  model,  armed  with  two  guns,  and 
capable  of  carrying  50  men  and  several  tons  of  goods. 

The  Cameroon  Colony  might  become  the  commercial  route  to  the  centre  of 
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Africa.  With  this  view,  the  (rerman  Government  has  seat  oat  Dr.  2iiitgraff  to 
explore  the  river  systems  in  the  little  steamer  yfirhtigal. 

The  territory  of  Tniro  is  nt  present  being  explored  towards  the  north  by 
M.  Gottliiib-Adolphe  Krann*^,  and  towards  the  south  by  M.  Falkenstein.  Th« 
former  bope»  to  open  up  a  way  between  the  German  ooloity  uid  Selighe,  which 
is  a  centre  for  trade  with  the  Sudan  and  the  whole  basin  of  the  Niger. 

England  and  Germany  on  the  Gulf  of  Qolnea. — These  two  countries  have 
recently  demarcated  more  exactly  the  boundaries  of  their  respective  pOMeesio&s 
on  the  Oainea  Coast  In  the  interior  the  fh>ntier  line  between  the  English  and 
the  German  territories  follows  the  right  bank  of  the  Rio  del  Key,  from  it  s  month 
to  its  source  ;  thence  it  goes  in  a  straight  line  to  the  left  bank  of  the  Cross  or 
Old  Calabar  River,  which  stream  it  crosses,  and  terminates  in  about  9'  8'  E. 
long.,  .'it  the  point  marked  Kapids  on  the  Admiralty  Chart.  The  Governmeuti*  uf 
both  couutried  arc  also  agreed  to  jnolong  the  frontier  towards  the  interior.  The 
new  frontier  line  shall,  it  is  proposed,  be  drawn  diagonally  towards  the  left  hank 
of  the  Benu^  on  the  east  of  Yola,  as  far  as  a  point  whidi  is  to  be  determined 
snbseqneatljr. 

Beeant  Toixi^nrapUosl  Wofk  in  Madagasear. — M.  G.  M.  Le  Myre  de  Vilen^ 
Resident-General  of  France  in  Madagascar,  has  oommnnieated  the  following 

useful  information,  relating  to  the  recent  topographical  work  in  that  islandt  to 
the  President  of  the  Topographical  Society  of  France. 

M.  Roblet,  Jesuit  missionary  in  Madagascar,  liri.s  lieen  for  some  time  engaged 
upon  four  maps  of  the  island  :  T.  Map  of  tlie  I'rovinee  of  Imeriua,  on  the  scale 
I  :  3(X»,000.  II.  General  Map  of  Madagascar,  on  the  scale  1  : 1,00C),IK)0.  III. 
Map  of  Imertna,  scale  1:100,000.  lY.  Map  of  Betsileo,  scale  ]:S00»0OO. 
The  first  two  are  finished ;  but  the  last  two  are  not  yet  completed.  The  maps 
of  the  provinces  of  Imcrina  and  Betsileo  have  been  prepared  from  the  personal 
observations  and  travels  of  }f.  Roblet.  The.=!e  cover  a  region  measuring  aliniit 
310  miles  by  or*  125  mile-s,  enihracing  the  upi»er  i>;»rts  of  the  basins  and 
drainage  Rystetn.s  of  the  rivers  whicli  have  their  sources  in  the  mountainous 
centre  of  the  island.  The  real  importance  of  the  topographical  work  done  by  J/, 
Roblet  will  be  understood  when  it  is  added  that  these  streams  all  radiate  from 
the  central  massive  plateau  of  Madagascar,  and  ilow  for  the  most  part  north, 
east,  and  south-west ;  whilst  their  valleys  constitute  the  natural  routes  and 
means  of  communication  between  the  coasts  and  the  interior. 

This  part  of  the  work  was  carried  out  by  means  of  triangulation.  A  base- 
line about  .3i  miles  (.')6<X)  metres)  long,  was  nieasurwl  along  the  plateau  of 
Maharemana,  about  half-way  between  Tananarivo  and  Lake  Itas}'.  The  hori- 
sontal  angles  were  measured  with  the  geodesic  circle,  and  the  interior  details 
filled  in  on  the  plane-table.  At  the  same  time  the  opportunity  was  seised  to 
make  a  series  of  meteorological  observations,  whidi  will  prove  serviceable  later 
on  for  the  construction  of  special  maps.  By  these  means  the  positions  of  the 
summits  belonging  to  tlie  eentml  mountjiia  iaai>.s,  of  the  passes  and  the  villages, 
the  directions  of  the  rivers  and  tiie  routes  of  communication,  have  been  fixed. 
Nearly  all  the  important  streams  of  water  were  explored  from  their  source  to 
their  confluence.  In  executing  the  plans  he  laid  down,  the  surveyor  visited 
600,000  principal  stations,  forming  the  apices  of  his  triangli^ ;  this  network 
entailed  the  markijig  on  the  maps  of  about  201,000  secondary  points  in  connec- 
tion with  offset  1  k.  When  wo  call  t^  mind  the  circumstances  under  which 
these  arduous  labours  were  performed — by  a  man  who,  for  the  thirteen  yeara 
during  which  his  task  lasted,  travelled  everywhere  on  foot,  with  a  scanty  troop 
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ef  MoataDts,  with  itry  inadequate  resources  (sdentiftc,  peeuniaiy^  and  com* 
niaviat},  moving  through  the  midst  of  aemi-civiligcd  peoples  to  whom  his 
calling  as  Roman  Catholic  priest  was  obnoxious,  and  by  whom  his  proceedings 
▼ore  set  down  to  mreevy — we  cannot  certainly  refrain  from  a  warm  acknow- 
ledgment, nol  (iiily  (  t  the  brave  priest's  courage,  but  of  his  devotion  to  the  cause 
of  geography  aud  tscieuce.  And  the  peruiaueut  importuuce  of  hit*  work  Htaudo 
out  mere  elearljr>  beoause  this  is  the  first  real  attempt  to  delineate  with  any- 
thing like  aceanuy  the  interior  parts  of  the  island. 

But  in  addition  to  these  labours,  the  results  of  his  own  personal  endeavours, 
}f.  Pk  'blet  has  drawn  up  other  maps,  by  the  aid  of  nuiterials  gathered  from  reports 
and  information  placed  at  his  disposal  by  travellers,  sea-captains,  and  indigenes. 
The  west  coast  was  laid  down  in  accordance  with  iufurmation  furnished  by 
aea-captainfi.  On  the  east,  the  part  between  Andevoranto  and  Mahanoro  was 
described  by  a  planter  of  the  diatriet,  M,  Qu^ot ;  and  the  basin  of  the  fianola, 
inerthsm  affluent  of  the  rirer  laroka,  by  another  planter,  M.  Maigrot,  who 
owns  an  estate  on  the  latter  river.  The  district  between  Mahanoro  and  Manan- 
jara,  as  well  as  the  itinerary  from  this  latter  town  to  Fianarantsoa,  has  been 
tracetl  out  by  the  Roman  Catholic  missionaries.  Lastly,  reliable  details  as  to 
the  nurtiieru  portion,  from  the  Bay  of  Antongil  to  the  Bay  of  Paj^inilaxa,  were 
obtained  from  two  Malagasy  prisoners  detained  at  Reunion  during  the  recent 
vsr.  AU  these  varioua  informatiotts  were  checked  by  other  sources,  and  found 
to  be  correct. 

It  may  be  added  that  the  map  ef  Imerina  has  already  been  published  in 

De  la  Vaissi^rc'8  Ilistoire  de  Mfvh'jft^mr ;  and  that  the  general  map  of  Mada- 
gwcar  is  now  being  prepared  for  publication  by  Haussermaun,  of  Paris. — Hivue 
(/<f  6iographi€f  January  lbb7. 

AMERICA. 

onmiax.— Herr  H.  Rinlc  reports  the  following  work  done  by  the  Banish 
adoring  party  in  Greenland  during  1886  :—*'Wlu  1st  the  members  of  the 

expedition  which  explored  East  Greenland  in  1885,  after  their  return  were 
engafred  in  working  up  the  results  of  their  expedition,  the  two  naval  officers, 
C.  Ryder  (leader)  and  C.  Bloch,  together  with  V.  Ussing,  the  mineralogist,  starteil 
on  a  journey  to  the  northernmost  district  of  Upemivik.  They  arrived  at  (Jod 
havn  on  16th  Jnne^  and  at  Upemivik  on  Ist  July.  Owing  to  the  time  spent  in 
Bsking  their  preparations,  and  subsequently  to  bad  weather,  they  did  not  begin 
their  excursions  until  the  20tb ;  but  tluMi  they  had  the  attendance  of  the  recently 
arrive<i  Danish  warship,  Fylla,  with  Prince  Waldemar  on  board.  They  sue- 
ceeded,  before  the  frost  came,  in  completing  their  examination  of  the  inner 
navigable  i)eit,  as  also  of  the  great  ice  ijord  of  the  Angpadlartok,  on  August  20tb. 
They  then  intended,  as  long  as  a  channel  should  be  open,  to  travel  along  the 
outer  line  of  ooast,  and  to  complete  thdr  explorations  in  winter  and  spring  by 
neiasof  dog-sIeigbB.  Herr  Uanng  returned  to  Copenhagen  in  autumn  of  last 

JMT.** 

Volcano  of  JomUo. — The  BulUtiti  dt  la  6ocuU  dt  Giographit  (3®  Trimestre, 
1886)  of  Paris  contains  an  interesting  account  of  Mount  Jorullo  in  Mexico,  by 
if<  Jnles  Leclercq,  which  was  ascended  by  him  and  M,  Fink  on  8th  November, 
1883. 

Mount  Jorullo  is  situated  in  the  Mexican  province'of  Michoacan,  in  19°  9' 
^'  lat,  and  103"  51'  48"  E.  long.,  108  miles  from  the  Pacific  Ocean.  This 
rulcano  is  of  quite  recent  formation :  living  Indians  have  known  old  men  who 
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remembered  the  time  when  tlie  plain  where  the  mountain  now  stands  w&g 
covered  with  palm-trees,  siicm  rane,  and  indigo.  It  ro»c  up  and  was  formed 
daring  one  night,  the  29th  Septemhcr  1 759.  The  eye-witnesses  of  this  stupendous 
conviUsion,  which  in  point  of  magnitude  recalls  the  cataclysm  of  Krakatoa  in 
1863i  relate  that,  from  the  mimmiteof  the  mountains  of  Agnaearea,  whither  th«f 
had  fled  in  terror,  they  beheld  the  earth,  over  a  space  of  more  than  half  a  square 
league,  veritably  take  fire.  Gigantic  sheets  of  flame  shot  up  out  of  the  earth  ; 
ft  vast  multitude  of  incandescent  stones  were  hui  led  to  rnormous  heights,  and 
fell  earthwards  again  in  showers  of  fiery  rain  ;  the  pliant  crust  of  the  earth 
rose,  like  a  convulsed  sea,  above  the  ancient  level  of  the^ plain  ;  whilst  above  all 
hovered  a  denae  dond  of  eindeiE  and  eeorifle,  brightly  illuminated  bjr  the  fine  of 
the  volcano  stmggling  in  its  birth-throes.  The  river  San  Pedro  waa  shaken  ont 
of  itebed,  its  waters  being  precipitated  into  the  fiery  chasm,  where  they  became 
decomposed  into  their  original  chemical  elements.  The  plain  all  round  the 
volcano  became  cnibosscMl  with  thousands  of  miniature  volcanic  cones  or  homitot^ 
which  emitted  incessant  columns  of  smoke.  The  activity  of  the  central  cone 
continued  unabated  imtil  the  following  February  (1760),  after  which  its  intensity 
gradually  died  airaj.  The  great  vokanie  outburst  of  September  had  not 
occurred  wholly  unexpectedly ;  for  from  the  preceduig  Blareh  there  had  been 
several  premonitory  symptoms  of  subtramnean  activity  in  the  immediate  neigh- 
bourhood. Tremblings  of  the  ground  were  repeatedly  observed,  and  the  atmo- 
sphere was  frequently  heavily  laden  with  suljihuroiis  hydrogen. 

.Turillo  belongs  t^  the  zone  within  which  stand  all  the  mountain  peak*  of 
Aiiuiiuac  that  rise  above  the  snow-line.  It  seems  highly  probable  that  tiiis 
volcMW  is  oonneeted  with  the  extinct  craters  of  Outiarondiro^  in  the  district  of 
Tsounbaro,  and  along  the  same  volcanic  line  as  that  on  which  stand  Popoeste- 
petl,  Nevado  de  Toluca,  Tancitaro,  and  Oolima.  Certain  it  is  that  shortly  before 
the  formation  of  JoruUo  the  cones  of  Outzarondiro  were  in  full  activity  ;  and  it 
is  not  rash  to  assume  that,  the  craters  becoming  choked,  the  subterranean  currents 
sought  an  outlet  elsewhere,  and  found  it  in  the  new  volcano  45  miles  distant. 

Although  at  the  present  time  (1883)  the  muuntam  appears  to  slumber,  signs 
are  not  wanting  that  some  day  it  will  very  probably  resume  ito  activity.  A 
week  before  Jf.  Lederoq  made  his  ascent,  the  inhabitanto  of  the  surrounding 
districts  had  felt  violent  shocks  and  tremblings  of  the  earth,  and  had  heaid 
subterranwm  rumblinfjs,  which  had  also  been  noticed  at  Ario.  3G  miles  away. 
Also  on  the  floor  of  the  crater  sudden  subsidences  are  a  quite  common  occur- 
rence. Moreover,  two  months  previously  the  mountain  chilled  El  Cirate,  near 
Quiroga,  on  the  margin  of  Lake  F^cuaro,  had  subsided  nearly  ]  50  feet,  effect- 
ing a  rise  in  the  niveau  of  the  lake.  One  eurions  feet  deserves  specif  mention. 
The  tremblings  of  the  earth  are  wont  to  make  themselves  felt  particularly  on 
the  approach  of  the  rainy  season.  On  days  wlu  ri  the  atmosphere  is  saturated 
with  humidity  a  column  of  watery  vapour,  which  is  readily  mistaken  for  a 
pillar  of  smoke  presaging  an  eruption,  forms  above  the  summit  of  the  volcano  ; 
it  is,  apparently,  the  result  of  the  irradiation  of  the  columns  of  hot  steam  rising 
from  the  depths  of  the  crater. 

When  Alexander  von  Humboldt  visited  the  mountain  in  1803,  fotty-four 
years  alter  its  formation,  the  temperature  of  the  homitos  was  903*  Fahr.  M. 
Ledercq  obtained  a  maximum  temperature  of  ir)2^'(). 

Mount  .Torn]1(\  the  crater  of  which  reaches  4315  feet  above  sea -level,  ri«ps  1640 
feet  a1x»ve  the  plam  on  which  it  stands.  In  shape  it  is  somewhat  elongated  in  the 
direction  east- west.  The  north  side  is  bare  and  barren,  the  volamo  having  ejected 
an  enormous  quantity  of  scoriaceous  and  basaltic  lava,  containing  fragments 
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«f  primitive  rocki ;  whereas  the  aouthem  ulope  is  eoveied  with  luxuriant 
TigHition  from  snrnmit  to  foot,  the  guava  growing  along  with  the  pine. 

The  plain  lying  at  the  foot  of  the  mountain  on  its  northem  side  is,  as  it  were, 

inflated  like  a  gigantic  bladder,  tlm  surface  consisting  of  \nva  nml  cinders.  To 
volcanir  fihenoniena  of  this  nature  the  Spaniards  give  tlie  name  of  malpat/s. 
That  of  Jorullo  has  an  elevation  of  nearly  40  feet  above  the  plain  proi)€rIy 
so  called,  and  is  convex,  rising  in  the  centre  to  a  height  which  Humboldt  set 
down  as  abovt  636  foet. 

The  mountain— that  is  to  say,  the  eooe  of  the  volcano— was  climbed  in  the 
aheit  qiBce  of  three-quarters  of  an  hour.  The  crater  is  about  1^  miles  in  cir< 
comference,  and  650  to  GGO  feet  deep.  Its  floor  is  covered  with  an  accumulation 
rtf  lava  blocks  ;  numerous  fiiHtaroieshurfit  forth  frnin  the  side-walls  ;  and,  owing 
to  continual  subsidences,  the  configuration  uf  the  interior  i»  always  changing.  .1/. 
Ledercq  descended  into  the  crater  and  took  the  temperature  in  one  of  the  chasms 
it  the  bottom.  The  thermometer  registered  UST  Fabr.  The  summit  of  the 
mountsia  offers  a  magnificent  view  of  the  surrounding  country.  Overlooking 
the  valley  or  playa  of  Jorullo,  which  has  been  largely  invaded  by  the  lava,  the 
volcano  is  in  its  turn  dominated  on  the  north  by  the  massive  range  called  the 
Orgauos ;  on  the  west  lies  the  grand  peak  of  Tancitaro  ;  and  at  a  distance  of 
120  miles  one  can  discern  the  ^nowy  summit  of  Colima,  an  active  volcano, 
13,685  feet  high,  situated  on  the  border-line  of  the  proTinoes  of  Colima  and 
JsliMo,  and  not  many  miles  distant  from  the  Piusiflc  Ocean. 

Dr.  Karl  von  dsn  Stslnen,  his  brother,  Wilhelm  von  den  Steinen,  Dr.  F.  Vogel, 
of  Uelfeldt,  and  Dr.  Ehrenreich,  of  Berlin,  have  left  for  South  America,  in  order 
to  continue  the  exploration-^,  and  ""arry  on  the  ethnographic  studies,  conimeneed 
by  the  brotiiersVon  den  St. men  in  Centr-i'  l>razil.  The  first-named  took  pnrt, 
as  doctor  and  naturalist,  m  the  German  Expedition  to  South  Georgia,  and 
m  1884,  along  with  Dr.  Clanss  and  his  brother,  earned  out  the  exploration  of 
the  Xingu  River  in  Centnd  Brssil.  Br.  Vogel  also  took  part  in  the  South 
Georgian  Expedition,  filling  the  post  of  pro  trm.  head  of  the  meteorological 
station.  Dr.  Ehrenreich.  ifi  1S84,  undertook  an  independent  joumeylrom Central 
Bnudl  northwards  towards  the  Amazon. 

AUSTRALASIA. 

Sew  CMnea:  Huea  Qnir.— The  German  €h>Yefnor  of  Kaiser  Wilhdms  Land, 
Preiherr  von  Sehleinits,  Is  taking  an  aotive  share  in  the  exploiatilon  of  the 

unknown  country  committed  to  his  char|^.  During  the  month  of  Oetober  1886, 
lie  visited,  with  the  Gemmn  warship  Samoa,  the  8hore^5  of  Huon  Gulf,  in  the 
north-east  of  Xew  Guinea.  The  chief  objectf?  of  ihr  voyage  were  to  examine  the 
roa.«it  south  ot  1'ar.see  Toint,  with  tiie  view  to  the  tli.-.( :»»verv  of  a  harbour  whence 
iia  entrance  could  be  made  into  the  interior  j  tu  explore  Markiiani  Jiiver  more 
foQj ;  and  to  get  an  idea  of  the  general  outUae  of  Huon  Gulf  and  its  shores. 
The  principal  results  of  the  voyage  were  the  discovery  of  several  useful  harbours, 
sod  the  mouths  of  some  considerable  rivers. 

South  of  Finsch  Harbour,  and  between  Langemak  Bay  and  Huon  Gulf,  lie 
the  Gintrala  Ihland.si.  an  archipelago  consisting  of  six  larger  and  two  smaller 
islaatb.  They  run  parallel  to  the  mainland,  with  which  they  are  connected  by 
reefs,  and  are  separated  into  two  groups  by  a  projecting  headland,  called  Isaba- 
langedu  by  the  natives.  Between  these  islands  and  the  mainland  then  is  room 
for  two  harbours,  whieh  were  named^-Schneider  Harbour,  on  the  north,  and 
Dreger  Harbour,  on  the  south.  The  entrance  to  each  is  on  the  south  ;  that  of 
the  former  being  but  3  fathoms  deep,  and  only  wide  enough  for  small  vessels, 
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wfaUst  tliat  of  the  ktfcer  will  admit  ships  of  mj  bnithen,  oven  «iiKng-«h!pt. 

Dng/eat  Harbour  is  laad-Iocked,  except  for  a  distance  of  about  380  yards  ou  the 
north  ;  this,  however,  is  fenced  off  from  the  ocean  by  a  reef.  The  water  within 
the  harbour  is  from  1-2  to  -20  fathoms  deep.  The  adjoining  coast  consists  appa- 
rently of  coralline  liTiu  st  one,  and  is  low  and  flat,  with  a  very  gentle  rise  towards 
the  plateau-like  range  ul  Lugaueug  in  the  interior.  The  next  point  along  the 
coast  at  which  ohsemtioiiB  were  made  was  in  the  north-westem  eomer  of  the 
golf,  a  little  to  the  east  of  Markham  Biver,  where  the  emhoachiire  of  a  stream 
about  220  yards  wide  was  examined.  Across  its  mouth  ran  a  bar  of  stones  and 
detritus,  rising  6  to  0  feet  above  the  water,  and  having  a  rift  20  to  30  feet  wide, 
through  which  the  river  forced  its  wny  in  a  vioU^nt  current  of  a  greenish  colour. 
At  a  distance  of  65  to  yardn  imni  the  bar  tliere  were  10  to  13  fathoms  of 
wat«r.  The  natural  breakwater  that  bars  the  entrance  to  Markham  River, 
whidi  was  next  Tisited,  leaves  room  on  the  north  for  the  passage  (tf  laige 
ships,  for,  hj  hugging  the  shore  at  that  point,  the  Samoa  advanced  to  irithin  a 
fiulong  of  the  river  mouth,  and  cast  anchor  there  in  14  fathoms.  In  tltis  comer 
of  the  gulf  the  shore  is  bo  steeply  inclined  that  the  anchor,  although  cast  in.  15 
fathoms  of  water,  repeatedly  refusrd  to  ludd,  rolling  at  once  into  much  greater 
depths,  or  elm  remaining  suspended,  i^larkham  River  has  a  povverful  current, 
from  220  to  500  yards  wide,  and  is  studded  with  numerous  large  islands ;  its 
depth  isy  however,  not  greater  than  5  to  8  feet.  Governor  von  Scbleinits  is  of 
opinion  that  it  will  prove  to  be  navigable  by  small  river-steamers.  Al>out 
10(X)  yards  south  of  the  mouth  of  Markham  River  a  second  river  was  discovered. 
It  winds  through  mantrrove  thickets,  m  n  curveiit  110  to  yards  wide,  but 
only  1  to  2  fathoms  ilc  p.  Just  l)elore  reaching  the  sea.  it  divider  into  two 
anus,  tlie  main  branch  apparently  running  parallel  to  the  coast.  The  natural 
breakwater  already  mentioned  protects  the  outlets  of  both  rivers  against  the 
prevailing  sonth-eost  wind^  and  so  forms  a  secate,  though  deep,  anchorage 
between  itself  and  the  shore.  This  harbour  was  named  Prussian  Itoadstead. 

Between  Markham  River  and  Parsee  Point  (a  peninsula  cut  by  7^  S.  lat.),  the 
coa^t  consists  of  severnl  ratines  of  mountains,  rising  one  behind  another,  and 
varying  in  lieight  from  Hkmi  t<>  :l3i)t»  ft-et.  They  are  rugged  in  appearance,  liave 
abrupt  declivities  next  the  sea,  and  leave  only  a  narrow  fringe  of  low  land 
between  their  foot  and  the  water.  The  oflbet  ranges  start  off  mostly  at  right 
angles  to  the  main  chains,  and  firequently  terminate  in  piedpitons  headlands. 
Between  these  sec  ondary  chains  lie  narrow  trough-like  valleys,  traversed  by  small 
water-courses.  Tlie  principal  range  of  the  system,  to  which  the  name  Duke 
(Herzog)  Mountains  was  given,  has  n  N  N.W.  trend.  Here  and  there  curiously- 
shaped  ridges,  with  rib-like  flutings  down  their  .sides,  stand  out  from  the  main 
chain.  Along  this  coast  good  anchorage  is  found  in  15  to  2b  fathoms  of  water 
at  from  one  to  two  cables*  lengths  from  the  shore.  Behind  Pusee  IVmit,  which 
was  once  an  island,  and  runs  out  from  the  mainland  in  a  northerly  direction^ 
another  good  harbour  was  discovered,  to  which  the  name  Samoa  Harbour  wss 
given.  It  has  even,'where  2  fathoms  of  water,  and  is  securely  protected  against 
all  winds.  On  the  other  side  of  this  peninsula  lies  Bavaria  Bay.  In  its  south- 
west corner  occurs  tlie  outlet  of  Francisca  Kiver,  a  stream  about  100  yards  wide. 
Its  mouth  is,  however,  silted  up,  and  hm  only  about  2  feet  of  water  over  the 
bar ;  above  the  her  the  depth  increases  to  4  or  5  feet 

South  of  Fimee  Point  the  mountains  assume  a  different  character.  The 
ridges  are  less  sharp,  and  several  dome-shaped  summits  occur.  The  subsidiaiy 
chains  are  short,  and,  instead  of  projecting  at  right  angles  from  the  main 
range,  lie  in  echel<m  almost  parallel  to  the  coast  Their  axes  also  have  a  some- 
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villi  toiith-easterly  treud,  whereas  those  of  the  secondary  chains  further  north 
trend  towards  the  north-east.  The  valleys,  too,  along  this  part  of  the  coast  are 
different,  being  either  broad  iumI  low,  or  else  numing  obliquely  in  a  north-west 
(lirtrtion  into  the  mouutaius.  Several  island-s  lie  oil"  the  4»hore,  viz.,  Dot,  SoH- 
Liu-.v,  IhiUipliug,  Lougtierue,  Boyen,  and  Straggling  Islands.  The  ooast-Uue  in 
inegular,  heuUeads  and  beya  alternating  very  quickly.  Opposite  Longnenie 
Uttd  lie  Baden  and  Wfirtemberg  Bays,  aepanted  hj  Cape  Goben.  Euk  of 
these  is  ahnost  entirely  land-locked,  and  the  water  is  smooth  aa  glass.  All  the 
hills  in  tlie  background  are  heavily  timbcrefl.  Next  comes  Brnnswirk  Ilarlxinr, 
th'-  «ni;t!iern  end  of  which  resembles  a  Ihil'c  fTater-.sha{»('<l  caMron  from  1(>(K>  to 
yards  in  diameter,  and  with  14  fiitlioius  of  water.  South  of  Par.see  I'oint 
tlie  euibouchures  of  tluee  riverti  are  uljtiei'ved.  The  first,  Nassau  Kiver,  iu  an  un- 
imjMttaat  stream,  30  yards  wide  and  S  feet  deep ;  somewhat  higher  up  its  width 
dimiiiiabee  to  SO  or  82  feet,  while  its  depth  inereasos  to  nearly  8  feet  Opposite 
Dsmpling  Island  is  the  mouth  of  Stein  River,  which  is  from  1|  to  1  fathom  deep, 
and  has  a  breadth  of  220  yards  ;  this,  however,  soon  diminishes  by  one-half  higher 
ap  the  stream.  Its  bed  is  broad  and  thickly  strewn  with  stunes,and  the  ciirn  iit, 
which  ocenpieB  a  windinj^  channel  2C>  to  50  yards  wide  aloiii^  the  bottom,  is  very 
strong  and  rupiU.  The  valley,  along  which  this  river  Hows,  might  probably  be 
aieful  as  a  route  for  penetrating  into  the  interior.  The  third  river,  called 
Uygot,  has  ita  sea  outlet  south  of  Death  Adder  Bay,  round  a  projecting  spit  of 
aUuvial  soil.  Its  mouth  is  about  220  yards  broad,  bat  is  unfortunately  closed 
by  a  line  of  breakers.  Inside  tliis  barrier  there  oxhtn  an  anchorage,  with  14 
fathoms  of  water.  Th(>  river  varim  ia  depth  from  14  to  3  fathoms,  so  that  it 
would  suffice  for  river-steamers. 

Several  native  villages  were  oUierved  scattered  at  intervals  along  the  ooast 
from  Markham  Biver  aonthwardsy  and  many  well-trodden  paths  led  throi^h  the 
woods  apparently  to  settlement  in  the  interior.  The  people  were  shy,  and  dif- 
ficult of  access.  Their  language  dWers  from  those  (Jabim,  Saleng,  Tami)  which 
prevail  further  north,  ha%-ing  many  gutturals,  and  some  curious  purring  and 
clicking  soumls.  In  dress  and  onianients  they  are  ruder  than  their  fellows  who 
lire  in  the  neighbourhood  of  Finscli  Harbour,  but  they  arc  more  skilful  in  fibre- 
platting  ;  in  habits  and  customs  they  closely  resemble  the  lattw.  The  dwellers 
OB  the  shores  of  Huon  Qulf  are  eaanihals,  and  stand  at  a  veiy  low  level  of  intelU- 
geaea— J^acArteAtefi  Hber  KwUer-WUhehM-Lcmd^  1887,  Heft  1  (with  useful 
■aiaX 

[In  connection  with  this  we  may  mention  that  the  February  issue  of  the 
Rmjnl  GerufTftphirttl  *5)0Cif///'.«  Proct  fffintj-^  contains  a  PajM-r,  by  the  Kev.  J. 
Chalmers,  on  a  coasting  jom-ney  he  made  iu  iblb  along  the  iiuuth  eabteru  shores 
«f  British  New  Guinea,  from  China  Straito  weatwarda  to  Namau,  the  district  of 
s  nee  of  cannibals.] 

GKNF.n.\L. 

Statistics  of  Earthquakea  between  1865-1886.  —  The  October  issue  of  the  Si(:un(/K- 
lem-htc  nf  tlic  Vienna  Academy  of  Sciences,  comsifita  mainly  of  a  list  of  the 
carthquake»  known  to  have  occurred  between  18(i5  and  1885.  This  has  beeu  com- 
piled by  D.  0.  W.  Fuchs,  and  must  have  involved  a  great  amount  of  labour,  as 
it  oeenpies  406  closely  printed  pagea  In  a  brief  survey  of  the  more  important 
csrtiiqnshes  (nearly  BO<x)  are  registered),  he  includes,  four  in  South  America— 
v'l)The  Peruvian  earthquake  of  18G8,  which  destroyed  more  tlian  ux^ooo  human 
lives;  (2)  that  of  New  Granada,  in  1^7'  ;  ^3  and  4)  those  of  I'eru,  in  May  1877 
and  January  and  February  1878  :  three  in  Central  America— (1;  St.  Thomas, 
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1867 ;  (2)  6iiada]a»ii%  1875 ;  (3)  Cuba,  1880 :  two  in  North  Americft-d) 

California,  1865;  (2)  California,  1868:  sir  in  .\8ia— (1)  Bengal,  1869;  (2) 
Onhh,  1869;  (3)  Bathang,  l^TO;  (4)  Antioohia,  1872;  (5)  Java.  IBHT  ; 
fr.)  Luzon,  1880  :  and  seven  in  Europe — (1)  Cei>lialoma,  1867  ;  (2)  Cosenza, 
1870  ;  (3)  Clana,  1870  ;  (4)  Iklluno,  1873  ;  (5)  Agram,  IHgo  ;  (6)  Ohius,  1S81  , 
and  (7)  Andalusia,  1884.  After  this  survey  follows  au  interesting  seri^  of 
SeUmical  Periods  amnged  geographically.  These  Periods  may  oocnr  in  regions 
where  earthquakes  are  rare,  as  well  as  in  those  where  th^  are  frequent,  and, 
after  remaining  undisturbed  for  nmny  decades,  a  district  may  suddenly  be 
conmlBcd  by  the  most  violent  shocks.  The  most  important  Seismical  Periods 
are  as  follows  : — 

Lake  Baikal. — First  jwriod,  from  Juuuary  to  June,  1865.  Second  period 
(after  an  interval  of  some  years),  from  September  3d  to  September  30th,  1883. 

CiipUwMila.—la.  Aogust  1864  an  earthqoake  period  began  which  conttnaed 
almost  without  Interraption  for  seven  months.  Duing  this  tiine  scarcely  a  day 
passed  without  one  or  more  shocks. 

San  FroncucOy  California . — An  eartliquake  period  began  on  Febniary  7th, 
1865,  Between  that  date  an  i  ( >  ti  U^r  6th  numerous  shocks  occurred,  cul- 
minating in  the  great  Caliloruiau  earthquake  of  October  6th  to  Sth.  Frequent 
shodcs  oonthraed  up  to  the  end  of  1866,  and  a  few  were  felt  even  in  1867. 

ImMOM  Ides. — Commencement  of  the  period,  January  1865.  From  January 
to  Ifarch  1866  the  shocks  became  more  occasional,  but  afterwards  gradually 
increased,  and  culminated  in  a  frightful  earthquake  in  Cephalonia  on  Fcbniari' 
4th.  lor,7.  Tlie  period  continued,  and  was  marked  by  a  second  great  earthquake 
on  ScpteniWr  H3th  and  20tli,  after  which  frequent  shocks  occurred  up  till  April 
1^68.   The  period  was  finally  brought  to  a  close  in  1869. 

l^rinidad.'—A.  great  earthquake  ooonrred  en  November  2Sd»  1866 ;  waa 
followed  .by  numerous  lesser  shocks^  and  by  a  second  great  earthquake  on 
November  26th.  Frequent  shocks  continued  till  January  24th,  1806,  and 
occasional  shocks  till  the  end  of  May. 

Porto  Rico  and  St.  Thomna. — The  period  began  at  Porto  Rico  on  October 
19th,  at  St.  Thomas  a  short  time  later.  A  great  earthquake  occurred  on 
November  17tb,  238  shocks  being  counted  on  the  19th  alone.  Shocks  contiuueii 
with  unusual  frequency  till  March  1868. 

Lake  Gwrda, — Period  began  on  May  Sd,  1866.  Shoeks  were  particularly 
severe  on  July  15th,  and  for  three  weeks  following,  over  a  hundred  shocks  bdng 
felt  on  the  night  of  August  11th ;  climax  of  the  period  occurred  between  December 
2d  and  5th.  Total  number  of  sliocks,  a  thousand.  A  pause  took  place  during 
1867,  but  earthquakes  again  began  in  January  18G8,  and  continued  for  several 
months,  the  most  violent  shocks  occurring  on  February  20th.  The  Luke  (Jania 
region  was  further  visited  by  earthquakes  between  May  and  Deoemher  1876. 

SertaUt,  m  the  ^Mm^  Commencement  of  period,  December  S4th,  1866  \ 
shoeka  continually  increasing  till  June  Ist,  1867 ;  from  May  21st  tu  June  Ist, 
the  ground  in  a  state  of  constant  agitation  ;  on  June  1st,  erapti<m  at  Tercsira. 
Period  continued  some  time  longer  ;  concluded  August  mth. 

GunioKj  .S'/7o/?r^— Period  lasted  from  May  14th  to  December 24th,  1868,  and 
was  marked  by  numerous  shocks. 

ifanKEM.— From  Blareh  STth  to  April  6th,  1868,  over  SOOO  shocks  occurred. 
The  period  oontbued,  but  with  less  violence,  till  November  1871. 

Sierra  Nevada  (N.  America).— Period  commenced  August  1868  ;  a  great 
eartlniuakc  occurred  on  4th  Se])tenil)er,  between  which  date  and  the  6th  600 
shocks  were  felt  The  period  oontinucd  till  September  28th. 
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/'<r«.— Commencement  of  the  period,  January  10th,  1868.  Frightful  earth- 
quakrs  ifi  Tacna  and  Arica  oa  I3th,  16th,  and  19th  August  ;  frequent  shocks  for 
ten  days  ;  in  T;u  na,  250  shocks  l>etween  August  15th  and  21at ;  ahookft  coatinued 
at  intervals  tiil  the  end  of  the  year. 

Dahnalia. — Commeucemeut  of  the  period,  UtU  October  1868 ;  cliuiaic,  May 
1889 ;  oontiniiaaoo  of  abodki  till  July. 

/ofidmny.— GomoMiioeiiient  of  period,  June  ilet,  1668 ;  abodoi  most  inteDie 
ooiOtli  and  2 1st  August ;  gradual  subsidence  till  September  I7tb,  1868  ;  after  a 
long  patiso,  fresh  sliocks  on  September  8tb,  1668,  aad  oootinuaaoe  at  short 
iiiterval.s  for  seveml  weeks. 

/iJMmawm.— Commencement  of  period,  November  13th,  186^i ;  frequent 
shocks  till  November  27th  ;  and  again  from  Januaiy  to  May  25th,  1869. 

(TroeiymiK.— Ftaqueat  shocks  firom  Janiiary  13th  to  SN)tb,  1869 ;  after  a 
cooadsmble  interral,  renewed  dUturbanoes  on  Oetober  18th.  Between  that 
date  and  the  close  of  the  year  many  hundred  shocks  occurred,  and  were  continued 
at  short  intervals  throughout  IHTn.  Sli<^dit  earthquakes  were  felt  in  this  region 
for  some  years  longer,  iiini'  being  registered  in  1874. 

Schemacha, — First  sliook,  August  2l8t,  1869;  frequent  shocks  after  September 
SJ ;  great  earthquake  on  December  6th  ;  from  March  till  May  1870  frequent 
ihoeks,  and  again  from  January  16lh,  1872,  onwards ;  on  Jaanaiy  17th  and  S8th, 
levere  earthquakes ;  end  of  the  period  in  middle  of  July. 

Calabria. — Frequent  shocks  from  January  30th,  1869 ;  most  numerous  in 
November  and  Deceinl>er,  |>:irti(nilarly  between  November  38th  and  December 
4th  ;  gradual  eessation  till  clo.sc  of  the  year. 

hlrui.  V^nod.  commenced,  February  27th,  187t>;  ou  lUh  May,  between  3 
•qU  5  P.M.,  scarcely  five  minutes  passed  without  a  shock ;  slight  shocks  were 
tlio  felt  in  1871. 

FoAoAaflui.— Occasional  shocks  from  January  1869  to  April  Slsk»  1870 ;  from 

May  l5t,  1870,  shockHt  moie  fipe^pient,  123  occurring  between  May  Ist  and  ir)th  : 
after  May  22d,  shocks  less  frequent.  Benewal  of  distarbanoes  at  intenrals  from 

19th  February  1873  to  Febniary  1878. 

AntilUs. — Period  from  June  8tU  to  July  Ibt,  IhTu. 

C<mnm—GteaX  earthquake  on  October  4tb,  1870 ;  frequent  shocks  between 
4tb  sad  8tb,  aad  even  until  December  3d  ;  then  a  pause  until  December  10th, 

aud  again  until  June  1871. 

AoMtn/uM.— From  November  2d  till  December  18th  daily  shocks ;  the 
naximum  being  reached  on  December  3d. 

Belhtno. — Great  earthquake  on  .lune  29th,  l.s7;i  ;  iiunieiuus  almcks  of  ever- 
increasing  violence  throughout  July,  aud  ou  AugUiit  8th,  aud  December  25th  ;  iu 
1874,  occasional  slight  shocks. 

Bagnkrtt  de  Bif/orr€,-^xo^  shocks  on  January  16th,  in  the  middle  of 
August,  and  on  October  S6tb,  1873 ;  aad  frequent  shocks  firom  26th  to  29th 
November. 

fA*uyr  lihine. — Severe  earthquake  on  19th  Octol  or,  1S73,  followed  by 
frtqutjnt  .Hbock.s  up  till  Nnvnuber  12th;  in  1R74  rt  pi  ued  earthquakes,  par- 
ticularly ou  August  2>>th  uuti  September  5tii ,  ulici  a  long  interval,  liequent 
thoeb  between  August  26th,  1878,  and  April  9th,  1879. 

BmaQna, — ^Frequent  shocks  between  September  1874  and  May  1875;  80 
occurring  between  20th  and  28th  January  1875  alone. 

Corhone. — On  April  22d,  187G,  a  severe  earthquake,  accompanied  by  a  loud 
noise,  occurred  in  Corleone,  between  Girgenti  and  raleruio.  On  June  7th  the 
shocks  were  less  local,  and  on  the  7th  and  10th  were  of  such  violence  that  the 
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cathedral  in  Corleone  was  laid  in  m'w^.  ShAck^  of  »  1f»ns  sovere  character  con- 
tinued to  be  felt  occasionally  till  DtMvmber,  when  they  b<  luie  very  frequent* 
Not  until  the  middle  of  April  lb77  did  the  shocks  entirely  ucase. 

Lower  IkmvbA— Mod  lAt«6d  £knii  lOOi  to  tOlli  Octobor  1879,  the  ahodti 
being  almosi  nninteniipted  from  the  llth  to  the  14th. 

Cuba,— "Period  lasted  from  January  SSd  to  Aqgiut  SOtb,  1880^  the  afaoeke 
being  moet  marked  after  January  25th. 

Affrnm. — An  earthquake  of  unustinl  extent  and  severity  took  jilace  at  Agram 
on  NovenilxT  9th,  I88<i,  and  was  followt-fl  by  a  iieriod  marke<l  by  numerons 
shocks,  of  which  the  most  violent  wera  thi^  of  the  ilth  and  16th  December. 
OeoMiooal  aho^  weie  alio  felt  in  1881. 

ilMifofKasa.— Peiiod  lasted  from  December  S5th»  1884,  to  Mareh  1880.  A 
▼iolent  earthquake  took  place  on  Beeember  S5tb,  and  was  followed  Iqr  BOTeml 
severe  shocks,  of  which  the  most  intense  were  those  of  the  27th,  30th,  and  31st 
Deci  inber  1884 ;  the  6th,  7th,  and  27tb  January ;  and  the  2nd  and  2Ut 
February  1886. 

MMt  nr  MMcnlBlaf  tto  BaigMer  tte  nov-Xte^It  is  easier  to  give  a 
definition  of  the  snow^line  than  to  fix  it  definitively  in  nature.  TheoietieaUy,  it 
is  sufficient  to  say  that  the  snow-line  is  that  inhypae  (line  of  height)  along  wbioh 

daring  the  course  of  the  year  just  as  much  snow  falls  as  the  sun's  warmth 
during  the  same  ])erio(l  is  fil'le  to  melt.  The  first  deduction  from  this  definition 
is  one  which  fact  eonubuiiites  :  the  snow-line  ig  not  by  any  means  a  precise 
immovable  line,  but  rather  uue  which  varies  both  in  space  and  time — in  space, 
moving  iu  jiositioa  up  and  down  the  sMes  of  mountains  aeooiding  to  their 
situation  with  lespeet  to  the  points  of  the  oompass ;  in  time^  varying  from  year 
to  year  in  acooidMice  witii  the  meteorological  vieissitudes  of  the  place.  It  would 
in  fact  be  more  enrrert  to  speak  of  a  zone  or  l*elt,  bounded  by  inferior  and 
superior  limits,  within  which  the  BVfrage  snow-line  altitude  is  wont  to  fall. 
In  attempting  to  fix  the  limits  of  such  a  zone,  the  scientitic  geographer  must 
take  into  account,  not  what  lliiUiel  callii  the  orographical  snow-line,  i.e.  the 
snow-line  which  depends  npon  masses  of  snow  gath^ed  in  gorges  and  ravines 
impenetrable  to  the  sun,  but  the  climatic  snow-line.  To  liz  the  mow-Une  hj 
this  method  actual  observation  alone  is  relied  upon  ;  that  is  to  say,  numerous 
series  of  practicjf]  obj^cr  vat  ions  are  taken,  extending  over  several  years  and 
made  at  a  sufficient  number  of  places,  as  to  the  precise  altitude  to  which 
the  continuous  snow  line  had  descended  before  the  first  fall  of  permanently 
abiding  snow  in  autumn.  This  is  the  common  method  of  determination.  But 
two  other  methods  have  been  elaborated  and  put  to  the  test  of  practical 
experience. 

The  first  depends  upon  the  orographical  situation  of  glaciers  and  their  areas. 

It  may  be  assumed  that  whenever  glaciers  hang  freely  on  the  sides  of  mountains 
— those  that  fill  up  ravines  and  places  inaccessible  to  the  sun's  rays  are  not  here 
considered—part  of  their  areas  stretches  above  the  permanent  snow  line.  Con- 
sequently the  snow-line  lies  at  a  less  altitude  than  the  mountain  suminitii 
wMeh  surround  the  glaciers.  Thus  we  get  a  superior  limit  for  the  determina- 
tion of  the  snow-line.  On  the  other  hand,  tba«  are  mountain  peaks  situated  at 
a  less  altitude  than  the  glaciers,  and  destitute  of  snow  ;  hence  we  are  able  to 
fix  the  inferior  limit.  These  limits  being  determined,  all  that  then  remains  to 
be  done  is  to  trace  out  the  distribution  zones  of  the  glaciers,  and  the  snow-line 
can  be  obtained  with  approximate  accuracy.  This  method  was  first  used  by 
Simony,  later  by  Partsch,  Fendc,  and  Brttckner. 
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The  last  method  we  We  to  Bketdb  has  been  employed  by  the  laat-nained  for 

the  iletennuiatioii  of  the  snow-Utie  oa  the  Hohen  Taaem.  Every  glacier 
consists  of  two  parts— one  situate  above  the  limits  of  snow,  the  "  collecting 
region,"  anrl  the  other  below  the  snow,  the  "  ice  stream."  The  proportional 
relation  between  the  areas  of  the  two  parts  is  extremely  variable.  But  in  all 
cases  the  surface  of  the  ice  stream  is  less  than  that  of  the  collecting  region. 
The  TelAtion  depends  upon  the  size  of  the  glacier ;  for  under  precisely  simiUr 
cimuttsteoeee  a  more  extensive  ghwier,  as  a  eenseqnenoe  of  its  greater  ▼eloeity, 
leqnuvs  an  ablation  (melting)  surfaee  not  only  absolutely  hut  also  relatively 
greater,  if  equilibrium  is  to  be  maintiuned  between  augmentation  and  sub- 
dactiou  of  the  glacier  itself  Edward  Richter  gives  8  : 1  as  the  normal 
proportion.  Dr.  Bruckner  cBtimates  that  at  least  one-fourth  of  a  ^^Uieier'a  area 
lies  above  the  limits  uf  perpetual  snow,  and  at  most  not  more  iiian  throe- 
fourths  below.  By  finding  what  isohypsal  surfaee  Is  equivalent  in  araa  to  the 
part  situated  above  the  snow-line,  we  get  the  eorresponding  isohypse  aa  the 
manmum  altitude  of  the  latter.  This  gives,  be  it  noted,  the  maximum  indica- 
tion, because,  in  the  first  place,  the  proportion  3  : 1  is  certainly  too  g^eat,  and 
in  ihv  next  pliif^e  tho^e  steep  walls  and  declivities,  occurring  above  the  limita 
of  snow,  wliich  are  free  from  snow  are  not  reckoned  as  belonging  to  the  glacial 
areas. 

By  this  method,  Pr.  Brilbkner  has  determined  the  height  of  the  snow-line 
in  different  parts  of  the  Hohen  Tauem.  Taking  the  known  areas  of  glacial 

sorface,  and  the  isohypsal  surfaces  of  the  altitndcs  2700  metres  (8859  feet) 

and  .WH)  nit  tres  (0843  feet),  as  measured  by  a  Polar  planinieter  on  the  map 
of  the  Austrian  General  IStaff  (scale  1 : 75,000),  he  obtained  the  following 
results : — 


B^glon.  Proportion. 

3:1  8:1 


1.  North  i»td«;  uf  the  Veactian  group,        2760  j 

4.  „       „       Ankogel  group,  2750  ) 

Soath  side  of  the  Venetian  group,  2900  j 

6.  „        ,»        Glockner    „  ^850  ( «(.,,^ 

7.  „       „       Kauris  Tauem,  2900?'*^^"     •»  » 
^.          u       M       Ankogel  group,  2S2i  J 

9.  Blescrfem  group,  2S60  ) 

10.  Schober       „  2nr)0\2900    „  2900  „ 

11.  Viigen  MountainB,  2950) 

The  last  two  oolumns  give  the  altitude  of  tlie  snow-line  on  the  basis  of  3 : 1 

sad  8 ;  1  as  the  proportions  respectively  between  collecting  region  and  ablation 

surface  (or  ice  stream).  The  vcrj'  slight  difference  in  the  results  obtained  from 
the  two  proportions  is  exj)lained  by  tlie  ffvet  that  in  this  rrcrinn  a  finall  increase 
in  height  involves  an  appreciably  large  diminution  in  surf  u  « .  Tin;  neral'con- 
duaion  to  be  obtained  from  the  above  calculations  is  this  :  In  the  iiulien  raucru 
the  snow-line  xises  from  north  to  sonth,  ranging  at  2760  metres  (90oo  feet)  on 
the  north  side^  and  at  8660  metres  (12,300  feet)  on  the  south  side,  and  aseends 
still  higher  on  those  parta  of  the  chain  which  project  further  to  tin;  south, 
viz.,  to  2!)0(>  m^res  (12,500  feet).— Dr.  £dward  Brttckner,  in  Metwrologisehe 
JZtUtchr\ft,  January,  1887. 

Pcriodlsal  TadllattSB  of  tlM  Atmos]^hsn. — In  the  Meteorologtsche  Seitaehri/t 
lor  January  1887  there  is  an  interesting  paper  on  the  periodioal  vaetUation  of 
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tlie  atmosphere  betwew  the  two  bemiflpheres  of  the  earth.  The  writer  says  that 
a  high  utmospheric  pressure  travels  periodically  from  one  hemisphere  to  the 
other.  It  is  to  l>u  found  iu  winter  in  the  northern  hemisphere,  and  in  our 
summer  in  the  southern.  There  is  also  a  yearly  exchange  of  great  atmospheric 
BWBies  between  the  two  hemispherefi,  which  is  accounted  for  by  the  unequal  dis- 
tribution of  lasd  and  water.  The  rwults  which  he  has  obtained  aie  as  follows : 
— that  there  is  a  constant  difference  of  average  atmospherie  pcessnreof  2*22  mm., 
and  tliat  it  is  possible  to  calculate  the  periodical  exchange  which  takes  place 
between  tlie  two  hemispheres.  For  instnrH  ".  the  (lifTt  rence  in  the  hei'j;itt  ')f  the 
barometer  between  Januiiiy  and  July  in  both  heml^plM  1 1  >  i-*  2*9S  mm.,  so  that 
tlie  amouut  of  the  atmosphere  which  is  exchanged  in  equal  to  u  of  quick" 
silver  2*96  mm.  thiok,  covering  the  whole  of  the  surface  of  the  earth,  and  periodi- 
cally flowing  from  one  hemiiphere  to  the  other.  This  layer  of  qaickdlver  is 
equal  to  a  hiyer  of  water  of  2*29,  I3  ()==s40*5  mm.,  and  the  total  mass  is  101 
million  tons.  There  is  also  20i  million  tons  less  air  in  July  in  the  northern 
hemisphere  than  there  is  in  January. 

LsnstJis  of  XlTeiBi— According  to  C.  A.  von  Kloden,  the  seven  longest  riveis 
of  the  world,  each  more  than  ^huo  miles  long,  are  the  following 

1.  Nile,         .        .  4018  miles,   o.  Jenisei,  with  Selenga,    .  2050  miles. 

2.  Missouri-Mississippi,  36.53  „  6.  Congo,  .  ,  .  2881  „ 
;j.  Yang-tse  kiang,  .  3ir)e  „  7.  Mackenzie,  .  .  „ 
4.  Amazons,             .    :50<>l  „ 

The  Russian  l>r.  Alex,  von  Tillo  gives  a  list  of  eight  rivers  each  longer  than 

2800  miles,  ills  list,  which  diti'ers  somewhat  iu  detail  from  Von  Klodeu's,  \s 
as  foUowB : — 

1.  Missouri-HissisBippi,  .  4192  miles.  6.  Jenisd,  with  Selenga, .  2950  miles. 

2.  Nile,  .        .        .  4018   „      6.  Amur,  .  .  2919  „ 

3.  Yang-tse-kiang,       .  3ir>()    „      7.  Congo,.        .  2881  „ 

4.  Amazons,      .        .  3061   „      8.  Mackeniie,     .        .  2806  „ 

M1SC£LLAN£0U8. 

Pallu  de  Lessert  n  exploring  Tnals  and  Mgkn,  in  order  to  discover  remnants 
of  the  Roman  occupation. 

An  unfavourable  decision  has  been  arrived  at,  in  reganl  to  the  Proposed 
Tunnel  botween  Denmaxk  and  Swsdan,  by  the  delegates  appointed  to  consider  its 

feaaibility. 

EartlKiuake  snocka,  cuusinti;  loss  of  life  and  damage  to  property,  were 
experienced  during  February  on  the  Mediterranean  seaboard  of  France  and  in 
the  Riviera. 

In  iii^  Mtttorohgische  Zeitgchrijt  fox  January  1887,  there  is  an  interesting 
contribution  to  the  climatology  of  the  Oaaaij  lUsads  by  Dr.  Biermaun,  which 
wiU  be  of  special  interest  to  physicians  proposing  to  send  patients  to  spend  the 
winter  there. 

The  Mathematical-Mechanical  Institnte  of  A.  Ott  in  Kemptoi  has  con- 
structed a  Curve-measurer  for  the  measurement  of  river-courses  on  maps.  A 
pencil  is  made  to  follow  the  minutest  bendings  and  the  sharpest  angles  of  a  river, 
BO  that,  in  future,  if  the  instrument  prove  to  be  satisfactory  in  use,  greater 
accurncv  ought  to  be  obtained  in  estimating  the  lengths  of  rivers  from  their 
duimeutiun^i  uu  maps. 
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AooordiDg  to  ft  Time$  telegram  from  the  Qovenior  of  Natal,  dated  Durban, 

February  20,  "The  aapreme  authority  of  the  Queen  has,  with  the  approval  of 

Her  Blajesty's  Government,  and  the  jicqnit  -''cnce  of  tlie  chieff*.  and  people  of 
ZuUiIand,  been  extended  over  Eastern  Zululand  We  also  understand  that  the 
annexation  of  the  New  Republic  (Western  Zuiui&nd)  to  the  Transvjial  has  been 
practically  arranged,  aud  will  be  earried  into  effect  after  the  Republic  has  been 
fbrmaUj  acknowledged. 


JS£W  BOOKS. 

GazetUtr  of  the  Britiik  Istet,  Statiatical  and  Topographical  Edited  by  John 
Bartholomew,  F.R6.S.  With  Appendioes  and  Special  Maps  and  Charts. 
Edinbmgh :  Adam  and  CTharles  Black,  1687.   Price,  3^.,  ha^f-moroeeo, 

Mr.  Bartholomew's  GateUeer  of  the  British  Isles  is  a  liook  with  a  very  pre- 
possessing appearance,  as  auch  bonks  ouglit  to  be.  It  is  both  substantial  and 
bandsome  externally  Tt  is  printed  in  clear  bold  type,  on  excellent  paper,  and 
it  18  furnished,  as  might  have  been  expected,  with  a  numl)er  of  beautifully 
executed  and  tastefully  coloured  maps.  The  feeling  it  produces  at  first  sight  ia 
tint  of  a  book  that  ia  designed  to  stand  a  gieat  deal  of  use,  and  that  will  always 
be  pleasant  to  handle.  But  the  handeomeat  book  of  referenoe  will  not  be  mneh 
and  if  it  ia  not  found  to  be  really  usefuL  Judged  by  this  test,  B«rthoIomew*a 
GazriUer  will  evidently  be  required  to  stand  a  very  large  amount  of  tear- 
antl-wear.  We  make  no  doubt  th.nt  it  will  answer  all  the  demands  made  on  it 
fully  and  satisfactorily — fully,  in  tlie  nensc  of  adequately,  rather  than  in  that  of 
copioui^ly — for  it  ih  a  gazetteer,  not  an  encyclop;edia, — and  satisfactorily,  iu  the 
Mue  of  giving  a  large  amount  of  aoenrate  infonnation  in  a  coudeosed  and  handy 
fomi.  In  one  respeot  the  fulness  is  remarkable^namely,  in  respect  of  the 
BOmber  of  articles  or  of  places  described.  We  have  not  attempted  to  count  the 
separate  entries,  but  we  have  estimated  them  roughly  at  a  minimum  of  sixty 
thousand.  They  include  n»>t  only  the  ordinary  civil  and  ecclesia.stienl  districts, 
{thy.sical  features,  cities,  borough;^,  and  villages,  but  also  small  hamlets,  inansion- 
iiuuses,  railway  stations,  and  lighthouses,  as  well  as  localities  and  objects  which 
am  intereating  to  the  hiitoriao,  the  toniist,  and  the  antiquary.  The  essential 
point,  howeyer,  is,  that  the  information  given  about  each  place  is  at  once  trust- 
worthy, and  of  a  kind  that  will  satisfy  those  who  consult  the  pages  of  the  work. 
A«  to  trustworthiness,  we  do  not,  of  couree,  profess  to  have  read  every  article  in 
the  iMjok  ;  but  we  have  tested  it  at  many  points,  with  the  result  that  we  liave 
failed  to  iliscover  any  serious  error,  or  any  {Statement  to  which  objection  may  be 
taken.  Then  as  to  the  kind  of  information,  we  find,  in  addition  to  the  ordiuary 
topographical  and  statistical  facta  and  figures,  a  great  many  items  not  usually 
given  in  works  of  the  same  kind.  For  example,  in  the  ease  of  every  town,  the 
inquirer  is  furnished  with  information  regarding  its  means  of  communication  by 
road  and  rail,  by  river  and  canal,  and  by  coasting  steamboat,  as  well  as  by  post 
»nd  telegraph — regarding  its  banks  and  churches,  its  newspapers  and  its  market 
days.  These  features  cannot  tail  to  make  the  work  very  valuable  to  commercial 
men,  to  members  of  Parliament,  to  journalists,  and  to  travellers  of  every  class. 
The  maps,  which  are  twenty-three  in  number,  and  which  have  been  specially 
prepared  for  the  work,  enhance  the  value  of  these  features.  The  physical  maps 
appeal  to  the  geographer  and  the  geologist ;  the  vital  and  industrial  maps  to  the 
•ociologist,  the  manufacturer,  the  merchant,  an»l  the  ajurriculturist  ;  the  Parlia- 
ueatary  maps  to  the  politician ;  the  railway  maps  to  the  trayeller ;  and  the 
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general  maps  to  ftU  classes.  The  work  is  highly  creditable  to  Scottish 
enterprise  and  skill,  and  there  can  be  little  doubt  that  it  will  at  onoe  ettaia  its 
deeenred  poeition  aa  a  atandard  book  of  reference. 

TraveU  wiih  the  Afglm  Boundary  Commimon.  By  Lieutenaat  A.  0.  Ym, 
Bombay  Staff  Corps.  With  Maps  and  IlliiatratioiiB.  Edinbnish  :  William 
Blackwood  and  Sona,  1887. 

This  ia  the  fitat  volume  on  the  delimitation  of  the  northern  boundary  of 
Afghanistan  and  the  southern  boundary  of  Russia  in  that  parf  of  Centra!  Asia ; 
yet  it  might  have  been  much  better.  Those  who  read  the  Allahabad  i'M>»eerand 
London  Daihj  Tclcjntjih,  at  the  time,  are  familiar  with  its  pages.  The  author 
must  not  be  coulbuuded  with  Captaiu  C.  K  Yate,  who  did  good  service  all 
through  the  long  and  trying  expedition,  especially  at  Panjdeh.  Until  the  India 
and  Foreign  Offices  allow  the  political  and  surrey  officers  to  open  their  months 
in  public,  we  must  be  grateful  for  this  collection  of  old  letters.  We  trust  Sir 
West  Ridgcway  will  address  the  Scottish  Geographical  Society  on  the  subject 
even  this  session.  The  survey  reports  of  Major  Holdich,  Captains  Uore  and 
Peacocke,  and  Hon.  M.  G.  Talbot  sliould  soon  see  the  light  Mr.  Merk,  one  of 
the  able  young  officers  of  the  Panjab  Commission,  saw  and  did  as  much  as  any 
member  of  the  party ;  and  we  hope  Sir  Charles  Aiteihiaon  will  pnbUsh  his  report 
before  it  has  ceased  to  have  a  living  interest  Until  these  appear  we  are 
thankful  for  the  map  which  Lieutenant  Yate  has  given  us  on  the  scale  of  l  inch 
to  miles,  showing  the  march  of  the  Indian  •section  of  the  Boniidary  Commis- 
sion from  Quetta  to  Herat  and  Badkis,  tin  tVijntier  as  propobcid  and  actually 
demarcated,  and  the  author's  return  journey  from  Herat  to  the  Caspian. 
Indeed,  the  immediate  benefit  of  this,  as  yet,  incomplete  attempt  to  fix  an 
international  boundaiy  east  to  the  Upper  Oanis  and  Pamir,  is  almost  entunsly 
geographical.  We  agree  with  a  local  critiCi  who  thus  summarises  the  surv^  and 
military  results : — 

"  The  .surveys,  conducted  within  a  very  wide  radius  of  the  line  of  march,  some 
of  them  constituting  almost  independent  enter) irises,  have  yielded  results  which 
to  the  Intelligence  Department  of  the  Indian  Aimy  must  be  invaluable,  and 
which  certainly  will  he  helpful  to  ns  if  any  time  we  enter  iqioa  the  bold  venture 
of  endeavouring  to  defend  our  frontier  from  beyond  its  limits.  Thanks  to  the 
Mission,  the  new  map  of  Afghanistan  will  more  closely  represent  geographical 
facts  than  it  has  done  hitherto,  and  route-marches  may  Ik?  marked  out  with  an 
acctirary  ot  estimate  in  regard  to  water,  supplies,  and  indispensable  matters  of 
that  kind,  whidi  hns  lioen  until  now  unattiiinable.  From  the  Helmund  to  Ghorian 
the  Mission  iiavei^ed  a  country  which  had  rarely,  and  in  some  places  never, 
been  visited  by  any  European  traveller,  and  of  course  had  never  been  scientifi- 
cally surveyed.  One  result  of  the  Mission,  therefore,  has  been  an  important 
rectification  of  the  maps  of  the  Helmund  and  the  surrounding  districts.  But  a 
still  greater  result,  and  one  that  should  be  duly  appreciated  in  the  Quarter- 
master General's  Department,  is  that  the  survey  ofhcers  of  the  Mission  have 
opened  up  a  military  route,  passable  for  all  arms,  from  Kwaja  Ali  to  Herat,  by 
whicii  the  ilauk  oi  a  ivusisiau  army  udvauce  on  a  line  due  eastward  to  Kandahar, 
by  way  of  Farah,  could  he  easily  operated  upon.*'  Lieutenant  Yate  says  a  good 
deal  about  the  disafiection  of  the  Turkoman  and  Usbeg  tribes,  as  well  as  noiakes 
candid  acknowledgment  of  the  lOBult  of  Russian  rule  in  quieting  and  ameliorat- 
ing the  condition  of  tliose  people.  'We  now  know,'  he  says, 'that  we  have 
another  weapon  at  our  comnmnd,  and  that  is  the  seditious  spirit  prevale:tt 
throughout  the  Kussiau  possessions  in  Central  Asia.' 
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The  Cruise  of  ihr  Mair/iesa  to  Kanuchatka  and  New  Guinea  ;  with  Notices 
of  Formosa,  I4iikiu,  and  Tarioiu  Islands  of  tbe  Bfalaj  Arehipelago.  By 
P.  H.  H.  GiniXBif  ASD,  M.A.,  HID.  (Cantab.)  With  Maps  and  numetous 
SlDgtimtiom.  2  Yols^  London :  John  Motray. 

The  era  of  maritime  discovery  and  exploration,  except  with  regard  to  Arctic 
snd  Antarctic  Seas,  b  popularly  supposed  to  have  gone  out  before  tiie  era  of 
steam  yaohts  came  in.   The  Cruue  <j/  ika  Marcketa  proves  that  this  is  only  a 

pofiolar  error.  The  fcntunate  voyagers  on  board  the  Marc/tesa,  on  her  long 
cruise  in  Pacific  waters,  were  able  to  enjoy,  in  addition  to  the  ordinary  pleasures 
of  yaohtirif^  in  tropical,  temperate,  and  sub-Arctic  seas,  tlie  excitements  of  the 
5port.sinan,  and  the  deeper  and  more  lasting  delights  of  the  naturalist  and  col- 
lector, and  also  some  of  the  glory  of  first-hand  exploration.  Dr.  Guilleiiiard's 
fosdnating  noord  of  the  trip  is  evidence  of  the  excellent  service  which  a  craft 
10  manned  and  equipped  can  do  for  geography  and  the  cognate  sciences,  by  a 
voyage  to  the  eastern  coasts  of  Asia  and  the  neighbouring  islands.  A  few  notes 
from  tbe  j\far<'hesa\<f  log  will  show  how  much  p:ronnd  she  wa«  able  to  cover  in  a 
fthort  period  of  time,  and  may  give  an  idea  of  tlie  admirable  work  that  awaitn 
in  this  field  the  volunteers  of  science  wlio  are  so  fortunate  as  to  obtain  tiie  cua- 
trol  of  a  steam-yacht  In  April  1882  the  Marchesa  reached  Colombo,  on  her 
▼ay  to  Chinese  waters.  Within  two  years  she  had  returned  to  Southampton. 
In  the  interval  she  had  steamed  along  the  eastern  coast  of  Formosa,  and  landed 
under  tbe  cliffs,  5000  feet  in  height,  a  party  who  made  an  excursion  into  the 
unknown  interior  of  this  portion  of  the  island.  Site  y«n^sr(l  some  time  at  the 
Liukiu  (Loo-choo)  Inlands, which,  with  their  interestiiif^  race  and  civilisation,  have 
strangely  escaped  tbe  notice  of  voyagers — or  at  least  of  the  voyagers  who  write 
books— since  Oaptain  Baril  Hall's  time.  She  lay  for  some  time  in  Avatcha 
Bsy,  while  Dr.  GviUemard,  Lieutenant  Powell,  and  others  made  an  expedition 
inhind  to  the  upper  waters  of  the  Eamschatka  River,  and  followed  that  stream 
to  its  mouth,  collecting  by  the  way  great  store  of  ethnological  facts,  and  zoolo- 
gical and  botaniciil  nofes,  ninkinL'  a  roimh  survey  of  the  course  of  the  stream, 
and  the  area  and  jKisitum  of  the  great  mass  of  volcanic  mountaiiiii  gruuped 
itruuud  Klutchefskaya,  and  noting  and  naming  two  fine  peaks  of  tiOOO  or  i^(X>i> 
feet  in  height— Mount  Gordon  and  Uonnt  Herbert  Stewart— not  httberto  men- 
tioned in  the  maps.  After  visits  to  Behring's  Island  and  other  members  of  the 
"Fur  Seal"  gronp,  to  the  Japanese  coast,  and  to  the  Chinese  treaty  ports,  the 
Marclvesa  began  a  proIonge<l  and  most  interesting  cruise  among  the  islands  of 
the  Malay  An^hipclaj^'o,  in  the  coiirRC  of  which  the  Sulu  group,  Borneo,  Sum- 
bawa,  Celebes,  the  Mohiccas.  New  Guinea,  and  the  I'anda  and  Arn  I.><lands 
were  visited  in  succeasion,  and  vaUiable  additions  were  made  to  our  knowledge 
of  the  natural  history,  geogra])hy,  and  ethnology  of  the  regions.  Of  the  more 
purely  geographical  work,  perhaps  the  most  important  was  that  done  in  the 
\ olcanic  rsgion  of  the  Kamschatka  River.  In  addition  to  clearing  up  various 
doubtful  points,  and  rectifying  errors,  and  filling  up  details  in  the  previous 
existing  maps,  the  Marchem  party  had  opportunities,  which  they  did  not  fail  to 
take  advantage  of,  for  ascertaining,  under  favourable  conditions,  the  heights  oi 
the  principal  crater  peaks  of  the  Klutchefskaya  group.  The  altitude  of  the  four 
chief  voknoes,  lying  to  the  south  of  the  lower  part  of  the  Kamschatka  River,, 
are  given  as  follows  ^— Elutcfaeftkaya,  l<t,988  feet ;  Uskovska^  18,608 ;  KocQer- 
cvska,  15,400;  and  Tobatchinska,  11,700.  Mount  Gordon  and  Mount  Herbert 
Stewart,  the  two  volcanic  cones  lying  to  the  south-east,  and  named  for  the 
fini  time  by  tbe  party,  were  not  approached  closely ;  but  the  height  of  both  of 


Digitized  by  Google 


158 


NEW  BOOKS. 


them  is   probably  aboat  8000  feet"   One  or  two  minor  diaeoreries  of  aome 

interest  were  made  by  the  Marchesa's  crew  at  Cagayan  Sulu,  a  detached 
island,  Ijing  nearly  north  of  Sandakan,  and  connected  with  Roroeo 
rather  than  with  tiie  SuUi  group.  It  is  described  by  Dr.  Guiilenjard  as  the 
most  captivating  of  all  the  tropical  islands  he  had  seen  :  "As  the  boat  glided 
over  tlie  coral-gardens,  bright  with  vividly  coloured  fish,  and  lauded  me,  gun 
and  collecting-box  in  hand,  on  the  moaay  land,  I  felt  aa  if  I  oonld  caat  off  eiviliia- 
tion  and  European  clothes  aUke,  and  cultivate  my  mealie  patch  and  grove  cf 
cocoannts  with  the  natives  for  the  remainder  of  my  natural  life."  One  of  the 
ol>jcct9  of  landing  was  to  explore  the  rnrious  crater-lakes,  communicating  with 
the  sea  on  the  south  side  of  the  i'sland  ;  and  the  party  met  with  success  l>eyoii(l 
their  expectations  in  the  discovery  of  a  third  perfectly  circular  crater  basin  fille4l 
with  water,  not  mentioned  by  Admiral  Eeppel,  or  included  in  the  survey  of 
H.1I.8.  Na»»a»  in  1871.  Still  another  unexpected  "find**  was  made,  io  a 
lagoon,  on  the  north  coaat^  entered  through  a  narrow  boat  channel,  and  opening 
up  into  "as  good  a  harbour  as  couM  desired  during  the  aotttll-weet  monsoon, 
well  ]irotcctcd  to  the  east  and  west  by  reefs,  and  having  an  averaf^e  depth  of 
15  fathoms,  with  a  samly  bottom."  Dr.  Guillemard  emphasises  the  broad  zoo- 
logical characteristics  diatinguishing  Borneo  from  the  Philippine  group  and  the 
Sulu  Archipelago,  the  limita  of  the  Indo-Malayan  and  insular  region  being 
marked  by  the  deep-water  channel  of  the  Sibutu  Paseage,  off  the  north-east  ead 
of  Borneo.  Tlie  contrasts  in  flora  and  fauna  are  aa  marked  on  either  side  of  this 
strait  of  18  miles  in  width  as  in  the  parallel  case,  so  frequently  alluded  to,  of 
Bali  and  Lombok.  We  are  unable  to  follow  Dr.  Guillemard  through  his  fascin- 
ating cruisings  afloat  and  wanderings  ashore  in  the  other  islands  of  Malaysia. 
Special  attention  was  directed  to  the  avifauua,  ami  the  author  was  very  success- 
ful in  obtaining  examples,  living  aa  well  as  dead,  of  Tarious  species  of  the  Bird 
of  Paradise,  a  tribe  which  he  is  insistent  in  pointing  out  is  entirely  confined  to 
Papua  and  the  Papuan  islands,  with  the  exception  of  a  single  species  found  on 
Gilolo,  though  a  popular  lady- traveller  has  extended  their  range  to  the  I\rahy 
Peninsula.  Of  four  smaller  Birds  of  Paradise  captured,  three  were  sucoessfully 
brought  to  Enj^land  ;  a  specimen  of  the  magnificent  Twelve-wired  Bird  of  Para- 
dise unfortunately  died  before  the  yacht  got  beyond  the  tropic.  Conceruiiig  its 
habita  on  board  Dr.  Guillemard  writes : — 

"  He  had  got  tame  very  qnieldy,  and  would  readily  eat  frcnn  our  hands.  By 
day  he  usually  remained  more  or  less  quiet,  and  was  fond  of  resting  motionleis, 
with  the  head  sunk  low  on  the  chest ;  but  in  the  morning  and  evening  he  moved 
restlessly  from  perch  to  perch  with  n  peculiar  l>ounding  hop.  His  manner  of 
feeding  was  wonderfully  neat.  Any  cockroach  that  ventured  into  his  cjigc  he 
would  catch  with  lightning  rapidity,  seizing  it  acvo^  the  body  with  his  loug 
sharp  beak.  Then,  giving  it  a  sudden  snap,  he  would  throw  it  in  the  air  and 
catch  it  lengthways,  displaying  the  vivid  grass-green  colouring  of  hia  mouth  and 
throat  in  the  operation.  The  only  note  he  ever  uttered  was  a  single  unmelodious 
croak.  The  least  fall  in  temperature  seemed  to  be  felt  by  this  beautiliil 
creature.'' 

As  to  the  nesting  habits  of  the  Bird  of  Paradise  family,  Dr.  (xuillemard 
failed,  in  spite  of  offering  large  rewards,  to  collect  any  definite  information  ;  they 
remain  as  much  unknown  as  when  Peter  Heylyn  wrote  in  his  Owmograpkif^ 
that  **  it  is  said,  there  is  a  hole  in  the  back  of  the  cock  in  which  the  hen  doth 
lay  her  eggs,  and  hatch  her  young  ones  ; "  and  the  same  advice  applies — "  I  bid 
no  man  believe  the.«?e  relations."  Among  the  curious  notes  made  is  the  statement 
that  the  eruption  at  Krakatoa  was  heard,  like  the  sound  of  distant  cannonad- 
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iay"  at  the  idand  of  Dorei,  m  oonfinned  by  the  entrus  made  by  Mr.  Van  Haaaelt 

nr  bk  diary  on  the  day  in  question.  Dorei  h  over  1700  miles  from  Etakatoa, 
and,  as  Dr.  Guillemard  say?,  "  it  aeems  incredible  that  exploriona  proceeding 
from  TTecla  could  be  audible  nt  Romp,  or  tbnt,  if  a  volcano  were  suddenly  to 
make  its  appearance  in  Timbuetoo,  we  might  be  <  onscious  of  the  fact  in  England.** 
The  book,  in  addition  to  its  other  attractions,  is  beautifully  illustrated,  and  con- 
tains  fourteen  maps. 

Madeira  and  ike  Canary  Idande.  A  Handbook  for  Touriata.  By  Harold 
Les.  Liverpool :  Lee  and  Nightingale,  1887.  Ffk.  56.  Price  6d. 

This  little  handbook  narmtea  very  pleasantly  a  tour  to  Madeira  and  the 
Oiaaiy  Islands,  which  are  now  so  aocessible  The  peenliarity  of  these  islantU  is 
the  equability  of  their  temperature.  Warm  days  are  not  succeeded  by  chilly 
nights.  The  evening  temperature  varicK  but  little  from  the  sliade  t'^mpcrature 
of  the  day.  The  climatic  dangers  of  the  Eiviera  and  othtir  fa.shii»nable  resorts 
have  thus  no  existence  here.  The  mean  noon  monthly  temperature  uf  Grand 
Ouiary  nngea  fiom  63*  in  January  to  82*  in  September.  way  of  comparison, 
we  may  add  that  the  mean  monthly  temperature  of  Edinburgh  ranges  from  36* 
in  January  to  58*  in  July.  The  rainfall  in  the  Canaries  is  about  14  inches 
in  the  year,  whilst  that  of  Madeira  is  29  inches,  or  a  little  above  tliat  of 
Edinburgh.  For  eij;lit  months  in  the  year  (from  April  to  October)  the  north- 
*'a.st  tradf'-wind  prevails  in  the  Canaries,  blowing  in  from  the  ocean,  and  having 
A  delightfully  cooling  and  freshening  eJBect  upon  the  atmosphere.  South-west 
winds  prevail  during  the  other  portion  of  the  year  (November  to  Mardi),  with 
oeeasiflnal  bveeces  from  the  south-east,  whioh,  having  passed  over  the  great 
Afrifiaa  desert,  are  hot,  dry,  and  disagreeable. 


NEW  MAPa 
{Edited  by  ProJ'emn-  Jame.s  (ieikie^  LL,D.^  F.R.S.) 

ASIA. 

im*— Uehersichts-Karte  der  ethnographischen  Yerhaltnisse  von  ,  uad 

von  n  {in^'r*-n;'enden  Theilen  £uropas,  von  Vinzsmz  von  Uaabdt,  1887,  Mass- 
stab  1 :  b,uuu,uoo.  6  Blatt. 

irjV/i,  Eduard  llolzff.    Prire  in  ft/ieetn.  M.  30. 
Li  this  beautiful  and  elaborate  map,  Dr.  Vinzenz  von  llaardt  represents  at 
one  view  the  ethnographical  features  of  Asia.  The  work,  which,  aa  the  author 
tells  OS,  has  oost  him  many  years'  labour,  may  be  regarded  as  a  complete  embodi- 

BHQit  of  our  knowledge  of  this  great  and  complex  sulijectt  down  to  the  present 
tinie.  In  its  compilation.  Dr.  Friedrich  Miiller's  well  known  Allgemeine 
Kt/ifi'tffraphie  has  Ix-en  used  as  a  basis,  and  all  the  other  authorities  and  recent 
iDve^itigations  have  l>een  carefully  studied,  while  it  lias  also  undergone  a  tliorough 
revision  at  the  hamU  uf  many  of  the  most  experienced  specialists  in  ethnography, 
and  enjoyed  the  patronage  of  the  Imperial  Academy  of  Science  in  Vienna.  Thus, 
it  is  to  a  certain  extent  beyond  criticism,  and  it  only  remains  for  us  to  hope 
that  such  valuable  work  will  be  fully  appreciated  by  all  students  of  geography, 
by  the  statesman  and  politician,  as?  well  as  by  the  man  of  science;  for  at  the 
present  day  the  complications  of  Eastern  politics  cannot  be  properly  understood 
without  the  assistance  of  such  a  map  as  this. 
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The  eng^ving  and  printing  have  been  executed  with  the  usual  high  standard 
of  excellenoe  whioh  chacaoteriBea  all  the  puhlicationa  of  ^'Holeel's  QeQgxaphi«cbe 
Inatitut" 

lAFAM,  showing  the  Belations  of  Elevations  and  DepresBioiu  to  the  Linei  of 
equal  Bfagnetto  DedinatioiL  Scale  i :  5,702»400. 

Froeeedinffs  of  the  Royal  Gfographiml  Socidyy  February  1887- 

This  interesting  map  by  Dr.  Edmund  Naumann  ia  in  iUuBtiation  of  his  paper 
on  the  "  Physical  Qeography  of  Japan." 

AFIIICA. 

CONGO  -  STEOM£S,  Kart«  des   ,  /wischen  Kasonge  ui}d  der  Station  <ler 

iStaulcy-Fiille.  OriginalaiifijaLuie  den  Leiterb  der  osterreichiticheii  Congo-Expe- 
dition, Professor  Dr.  Oscar  Lens.  Massstah,  I :  i ,  1 30,000. 

Wim :  MiiL  dtr  Kai$.'Kcnigl.  Geoijruphit^m  Getdttehaft^ 

Band  zzix.,  No.  18. 

This  map  shows,  with  greater  detail  than  lias  yet  been  published,  the  cotnse 
of  the  Upper  Congo  fhun  Stanley  Falls,  on  the  Equator,  to  Kasonge,  five  dcigreei 
south. 

wmiFftlTl.  Die  Portugiesische  Expedition  quer  duieh  Siidafnlta,  1884  and 
186&.  Kaeh  den  Originalku-ten  von  Capello  und  Ivens.  Massstab,  1 : 1,000,000. 
PtUrmawtit  MiUdhmffm,  Jahrgang  1687,  Tqfel  3.   Goiha :  JvHnt  Fertket, 

This  is  a  portion  of  Justus  Perthes'  new  large  map  of  Africa,  showing  the 
route  of  the  Portuguese  Expedition  that  was  led  across  South  Central  Africa  by 
Messrs.  CapHlo  and  Ivens.  Their  explorations  hav^rcsiTlt^jd  in  many  important 
alteration.H  on  the  previous  outline  of  the  map,  and  many  blank  spaces  have 
been  filled  up. 

AUSTRALASIA. 

KOTOBBIQUB  ATLAf  OP  ▲VlTKAUa.—Edited  by  AndBKW  GftilTTAN,  M.A. 

LL.D.  Psrts  1, 2,  and  3. 

Sydney  and  Mdboume :  The  Picturesque  Atiae  PtMitiking  Co. 

Price  6s.  each  pari. 

The  special  feature  of  this  work  is  in  its  very  beautiful  illustrations,  which 
are  produced  in  the  finest  style  of  wood  engraving,  and  give  most  characteristic 
:ind  striking  rcpn^scntations  of  Australian  scenery.  The  nia]»s  at  present  issued 
are  merely  general  and  introiluL-ton',  nnd  with  no  Hjx'eial  features  worthy  of 
notice,  hut  the  whole  work,  whcu  tiuiished,  pruuiitses  to  bu  very  comprehensive. 

NEW  GUINEA,  Soutli  eastern  part  of  ,  illuatrating  the  Explorations  of  the 

Ke?.  J.  Chalmers,  L.M.S.    Scale  1  :  1,774,()0<). 

Froctedings  of  tit^  Hoyal  Geoffrajthical  Society,  February  1887. 

NEW  OumBA.  Skizze  der  Nord-Ost-Ecke  des  Huon-Qolfes  (Kaiser  Wiliu hii:^ 
Land)  aufgenommen  und  gezelchnet  Ton  UAUPTMANir  Dbkqxb.  Masaatab^ 

1  :  5(K0()0. 

JJerlin  ;  S<icJiricJiten  uber  Kaisei'-  Wilhclm&-Land  umi  den  Bismarck- Arcfii}>fL 

Heft.  1,  1887. 

The  above  map  is  very  satisfactory  evidence  of  the  progress  the  Greruiaos 
arc  making  in  the  exploration  and  mapping  of  their  new  territory. 
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RAINFALL  IN  AUSTRALIA. 

Value  of  Xvain  and  Ikriqation. 
By  J.  T,  Wills. 

Rainfall  statisUes  and  maps  are  little  heeded  by  the  British  puhlic,  as 
a  rale,  for  want  of  a  vivid  appreciation  of  the  extreme  valae,  in  dry 
cmmtries^  of  every  inch  of  rain. 

I  have,  therefore,  appended  to  the  two  maps  of  Australian  rainfall, 
some  facts  and  considerations  from  which,  in  a  rough  way,  and  under 
given  climatic  conditions,  we  may  trace  the  limits  of  agrieultnre,  and 
estimate  the  pecuniary  value  of  rain  and  of  irrigation  water. 

la  South  Australia  there  seems  to  be  a  close  and  direct  relation 
between  rainfall  and  ^yheat-yield,  which  is  very  interesting,  and  which 
dues  uot  appear  to  have  been  hitherto  noticed  or  discussed. 

The  new  and  im{>ortaut  departure  now  being  taken  in  Victoria  in 
Btate-contioUed  irrigation  (which  should  be  closely  watched  by  investors 
and  promoters  of  emigration  in  this  country)  gives  a  practical  interest  to 
the  subject  of  water  values ;  as  do  the  vain  efforts  ol  New  South  Wales 

plant  agricultural  settlers  in  districts  wlicre  they  cannot  prosper,  to 
the  question  of  the  limits  of  agricultural  settlement. 

Thi»  Hr<t  map- shows  the  annual  rainfall  in  Australia.  The  South 
Australian  records  are  the  longest  and  most  comph^tc,  but  no  returns 
later  than  1882  are  to  bo  found  in  this  country.  The  colony  has  had 
bad  seasons  since,  and  apparently  wishes  to  conceal  the  fact  by  not, 
publishing  returns.  Her  agricultiual  statistics,  too,  have  just  heen  dis- 
continued, because  they  were  such  melancholy  reading.  In  the  other 
colonies  I  had  to  use  the  tables  of  monthly  and  yearly  rainfall  for 
the  ten  several  years  1871-1880  throughout  Australia  (in  milHmfetres), 
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publiefaed  by  Raulin  in  tho  BuUdin  of  the  French  Meitmlogieal  Society, 
1884,  as  Victoria  sends  no  annual  returns  (that  I  can  find)  to  London, 
bnt  only  monthly  sheets,  and  New  South  Wales,  though  prodigal  of 
annual,  is  most  chaiy  of  monthly  totals.  In  the  interior  slope,  or  Darling 
and  Murray  basin,  in  New  South  Wales  and  Queensland,  the  omnxud  ntin- 
fall  lines  are  copied  from  Mr  Gipps*  ^  rainfall  map  of  that  basin,  which 
a^iears  wi&  his  article  on  the  irrigating  capacity  of  the  New  South 
Wales  rivers  in  the  second  number  of  the  Australasim  Geagn^huyr! 
Sodet^s  Jowrml  for  1886.  His  map  is  drawn  from  the  averages  of  all 
observations  made  there  up  to  the  end  of  1883.  The  course  of  his 
isophiviose  lines  evidently  follows  the  contour  lines,  wliicli  are  not  to  be 
found  in  any  map  in  this  country,  but  with  which  Mr.  Gipps  is  famihar. 
The  remaining  lines  in  Queensland  are  taken  from  the  Queensland  rain- 
fall map  in  the  Colonial  Exhibition,  and  represent  the  averages  of  only 
seven  years,  1 87S-S4.  As  for  the  previous  returns, — these  are  scanty  and 
of  doubtful  \  aluo. 

In  Victoria,  in  the  Murray  Basin,  I  have  had  to  correct  Mr.  Gipps' 
lines.  Not  being  concerned  with  the  water  supply  there,  he  had  drawn 
his  lines  less  carefully. 

On  the  coast  slope  in  New  South  Wales,  the  averages  are  made  up  tu 
the  end  of  1883.  In  Victoria  (coast  slope)  and  in  West  Aiistnilia  tbey 
aie  only  for  1871 -SO  (from  Raulin).  In  Tasmania  the  raijifall  shown  is 
that  of  the  one  year  1885,  I  had  ho]»C(l  to  get  uniform  and  complete 
returns  everywhere  for  fourteen  years,  1871  84  j  but  the  colonial  agencies 
simply  do  not  keep,  and  do  not  supply  other  libraries  with,  the  neces- 
sary data.  The  map  is  therefore  provisi<xuil.  The  period  1871^  alone 
would  not  have  correctly  represented  the  average  climate.  In  East 
Australia  generally,  especially  in  New  South  Wales,  that  period  was  more 
rainy  than  the  average.  The  drought  that  followed  in  1881-85  waa  by  no 
means  unprecedented,  and  should  be  expected  to  occur  again. 

Annual  rainfall  is  a  Uxrffm&fode  guide  to  the  pastoral  capacity  of  a 
country.  Grass  benefits  by  rain  at  any  season  (provided  that  enormous 
deluges  do  not  come,  as  they  often  do  in  Australia,  in  a  single  day),  and 
the  more  even  the  distribution  is  throughout  the  year  the  better.  The 
cultivator,  on  the  other  hand,  requires  rain  for  about  half  the  year,  and 
is  scarcely  benefited  by  rain  in  the  other  half.  This  is  especially  true  of 
grain  crops  and  vineyards. 

"The  second  map  is  prepared,  therefore,  with  reference  to  agriculture^ 
and,  especially  as  far  north  as  Toowomba,  Queensland,  with  reference  to 
the  cultivation  of  wheat,  which  is  the  limit  crop  where  rainfall  is  slight 
Ten  inches  rainfall  in  tho  winter  half  of  the  year  is  about  the  limit  of 
wheat  culture,  and  of  agriculture  generally  on  fairly  good  average  soil- 
Raulin's  tables  for  the  years  1871-80  have  been  taken,  and  the  returns 
of  the  Jour  years  1881-84  have  been  added  wherever  possible,  ^orth 


•  The  Government  Surveyor  of  New  South  Wales. 
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of  Toowoniba  theae  raios  are  iusuflicieut  for  wheat  or  any  other  usual 
winter  crop. 

The  wet  season  in  Queensland  is  the  summer.  The  hmit  of  20  inches 
of  sumnaer  rains  in  the  wettest  six  months  is  laid  down  for  the  same 
period.  1871-84.    It  probably  marks  the  limit  of  maize  culture. 

Tiic  hues  of  20,  25,  30  inches  iiuuual  rainfall  in  the  Darling  basin, 
according  to  Mr.  Gipps,  and  of  30  and  40  in  Queensland  (for  the  years 
1878-84),  the  ligures  indicating  the  annual '  rainfall  of  districts  on  the 
coast  slope  of  New  South  Wales,  are  also  shown  on  the  map,  these 
annual  runfall  lines  being  dotted.  The  addition  of  subsequent  returns 
would  bring  Mr.  Gippe'  linee  a  litUe  nearer  to  the  coast,  and  would 
reduce  tbe  Victorian  wengjot.  In  South  Austvalia,  "  G cyder's  line"  u 
marked.  It  was  laid  down  as  a  guide  and  limit  to  lamera,  and  its 
oametneaB  as  an  indication  of  the  limit  of  profitable  regular  wheat  culture 
has  been  pretty  well  demonstrated  by  sad  experience.  It  nearly  oorre- 
aponds  to  the  limit  of  15  inches  rain  in  the  year,  or  of  10  in  the  winter 
half-year.'  No  ordinary  map  of  Australia  should  faO»  though  all  do,  to 
mark  it 

The  Value  of  Kain. — Land  without  rain  is  worth  nothing,  and  land 
in  an  Austealian  climate  with  less  than  10  inches  a  year  is  worth  next 
to  nothing.  Bain-water  without  land,  if  it  can  be  stored  in  a  reservoir 
and  sent  along  a  canal,  is  worth  a  great  deal.  In  Spain,  for  instance, 
flat,  unirrigated,  but  irrigable  land,  in  the  plains  of  Valencia  or  Murcia 
(which  are  on  the  Mediterranean  coast),  and  witli  soils  of  first-rate  quality, 
is  worth  £20  an  acre.  These  lands  have  an  annual  rainfall  of  some 
l^  uichcs,  and  can  obtain  irrigation  water  generally  by  paying  for  it 
Uplands  in  Castile,  with  a  rainfall  of  10  inches  a  year,  are  hardly  worth 
anything  at  all.  But  if  I  owned  a  canalised  river  and  reservoir  in  Murcia 
(the  Lorca  reservoir,  for  instance,  where  water  is  sold  every  day  by 
auction),  I  would  rather  have  an  extra  S(|uare  league  of  bare  rock  added 
to  the  area,  whose  rainfall  hllcd  my  river  (provided  a  full  10  inches  of 
raiiifali  ran  oil  the  rock  into  the  rivor  innuali) ),  than  two  square  leagues 
of  this  good  bottom  land  worth  X-U  un  acre,  with  its  18  inches  of  annual 
rainfaU  that  sank  in  or  evaporated  where  it  fell  The  rock  would  be 
worth  more. 

Moreover,  in  a  dinuite  like  that  of  Australisi  while  land  with  10  inohes 
rainfidl  is  almost  valueless,  Isnd  with  20  inches  is  not  half  so  valuable  as 
similar  land  with  30.  Of  course,  in  speaking  coUoqutaUy,  as  I  do  here, 
of  differences  m  *'rainfaU,''  the  usual  concomitant  differsnces  in  humidity, 
rate  of  evaporation,  snd  the  like,  are  implied  as  welL  I  assume  that  the 


'  Avenge  of  all  obMrvatknui,  up  to  the  end  of  188ft.  Stetlont  in  ono  diitriet  an  groupetl, 
and  the  mean  rainfall  of  the  group  is  taken.  These  figures  appear  on  tho  HUtpof  rainfall 
appeoded  to  the  New  South  Wales  Report  on  the  state  of  the  Crown  lands. 

s  Xhe  rain*  deonue  with  the  elevation  on  both  sidea  of  the  range  of  hills,  and  niMt 
npUlyontheiiorth-eaat.  SeeThiUope'awlttifniliaifor  "Oojder'sliin.*' 
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rainfall  of  the  surrounding  district  is  similarly  laiaed,  else  its  diy  av  and 
heat  would  parch  the  solitary  fayoured  spot. 

Compare  first  the  increase  of  pastoral  capaeity  vith  the  increase  of 

rainfall  in  the  following  wide  areas. 

1.  South  Australia  has  6^  million  sheep,  and  500,00  )  >quare  mOes 
leased  for  pasture,  the  ayevage  rate  therefore  is  13  sheep  to  the  nule 
only ;  ^  deducting  the  sheep  on  the  freehold  lands,  and  the  crown  lease- 
holds intermixed  with  them  (a  deduction  of  less  than  2  per  cent  of  the 
total  area),  it  is  only  some  8  or  0  to  the  mile  on  the  remainder,  where 
the  rainfall  averages  sorae  or  ]i)  ioches.  A  CT'eat  part  seems  to  be 
leased  at  luili-a-crown  a  square  mile,  ^rith  compensaf  i'  li  for  improvements 
for  fourteen  years,  or  for  twent\  <nght  years  without  compensation  -  at 
an  increased  rent.  Of  the  uolcased  land  in  the  interior  of  the  colony,  the 
great  part  is  desert  and  valueless,  as  is  also  almost  the  whole  of  West 
Australia  (and  indeed  of  the  United  States  and  Central  Asia)  below  the 
10-inch  line. 

2.  In  JSevv  South  Wales,  the  west  half  (55  percent.)  of  the  colony,  wcj»t 
of  the  longitude  of  Forbes,  and  north  and  east  of  the  Lachlaii,  carried  in 
1881  just  96  sheep  to  the  square  mile.  The  rainfall  averaged  for  some 
years  preyious  to  1882, 18  mclies.*  The  surveyor  estifiiated  in  1883  that 
if  improyed  to  its  full  capacity  *  (so  that  drinking  water  might  be  had 
whereyer  required),  this  land  could  or  might  carry  130  to  130  sheep  to 
the  mile.  It  is,  howeyer,  dear  that  if  seasons  like  the  last  three,  1883-6, 
are  to  recur — as  recur  they  will — this  estimate  is  yery  high.  Half  the 
sheep  there  haye  died  for  want  of  grass. 

3.  The  "good  lands"  of  the  interior  of  New  South  Wales,  that  carry 
a  sheep  to  the  acre,  have  a  ramfall  of  19  or  20  inches,  and  a  first-rate  sofl. 

4.  In  the  state  of  Buenos  Ayres,^  which  I  take  as  a  wide,  flat^  uniform, 
open  country,  with  the  same  mean  temperature  as  that  last-mentioned, 
the  numerical  density  or  distribution  of  sheep  and  cattle*  is  recorded  in 
the  census  of  1881,  and  the  numbers  retnzned  are  supposed  to  be  much 
below  the  reality.  It  appears  by  the  census  that  the  twenty-two  ooimtim 
lying  north  of  the  Salado  and  west  of  the  capital,  where  there  is  a 


1  The  Oovfrnment  Handbtiok  .say»,  at  p.  155,  the  carrying  cajiaeity  of  pasture  land  in 
South  Australia  varies  from  40  to  640  sbeep  to  the  milo,  in  it*  maimal--i.9.  animproved — 

.state  (sic  /). 

*  And  with  every  prospect  of  having  greater  Mcuiity  for  improveraento  given  by  fotili- 
comilig  legislation. 

»  See  a  kind  of  rainfall  map  appended  to  the  Report  of  Messrs.  Ranken  and  Morris  on  tht 
state  of  the  public  lauds  of  New  South  Wales.  This  is  the  Report  on  which  the  new  land 
lawi  of  1886  were  haeed.  It  is  printed  in  vol.  li.  of  the  VoUt  mud  Proeetdings  of  Neto  South 
Wales  for  18S.3,  and  is  a  work  of  great  thoroughness  and  geographical  value. 

*  P.  134  of  Ranken  and  Morris's  Report.  Later  and  detailed  retuni^i  of  the  CKtiniat«d 
capacity  of  each  run  in  the  western  districts,  when  fully  improved^  made  in  order  to  see 
where  Crown  rente  conld  be  nueed,  en  eleo  given  in  Fetet  and  PnHmdmgt,  18SI-4,  voL  liL 
pi.  265.    Tliey  show  a  very  small  margin  of  ini provability  indeed. 

»  Btir'nr><;  Ayres  has  t)ic  same  mean  temperature  ae  Forbee  and  Dabbo  on  the  plains, 
Central  New  Soutli  Wales,  long.  148^  E. 
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ninlaU  of  about  34  inches  (and  whore  the  finer  graasee  which  therefore 
can  be  made  to  grow  there  hare  been  fairly  generally  introdaced),  are 
itodced  at  the  rate  of  2630  sheep  to  the  square  mile.  Cattle  and 
hones  are  included  in  this  figure,  reekoned  ss  equivalent  to  so  many 

sheep.  1 

5.  Under  irrigation^  the  Calif ornians  affirm  that  an  acre  of  lucerne  will 
keep  twenty  sheep,  if  it  is  cut  for  them.  It  will  certainly  keep  over  ten.' 
The  amount  of  irrigation  and  rain  is  not  more  than  60  or  100  inches  a 
year  for  the  10  or  20  sheep  respectiTely,  and  is  probably  more  like  53 

and  84  inches. 

These  figures  show  progressive  rates  of  increase,  thus : — 


Diiitilct. 


ItaiD. 


1.  South  Australia, 
•1  New  Soath  Wales.  , 

X 

'  4.  Buenos  Ayre**, 
jL  Californiau  lucerne, 
irri|pftted,  . 


.  Sbeep  I  Increaaed  capseity  tor  every 
j  permila.  j  inch  of  miit,  ete.,  addod. 


Say,  first  8-10  incheii. 
9  +  4 
9  +  4  +  7 
9  +  4  +  7  +  14 
34  +  2G? 
34  +  66? 


i 


8-9  ?    about  1  sheep  p.  mile. 
22  „' 
70  * 
140  » 

iover  146|*  and  pro- 
bably more  like  aoo. 


96 

640 
2U30 

12,800 


ft 
t  * 


These  figures  show,  ss  far  as  their  looseness  permits,  a  progressive 
increase,  thus : — 


lu^mt^    1  I'JMitonl  CsiNkcity  Increases  for  even  Kxln  lucL  uf 


UttiufiiU  si  the  rate 


I 

li 
4 

.1  (a) 
.'»  (/') 


Of    1  sheep  for  every  ineh  of  rain  over  absolute  dsmrt. 
22  over  No.  1. 

70  „  „  over  No.  2. 

„  140         „         „         „       over  No.  3.^ 
,,140-200?,.  „       over  No.  4. 

,,145  200?,,  ,.  „        over  No.  4. 


&(>)lsaCMSOf  Wthcepfetl  ou  an  u> k  <>t  Im  . me  Wblch geU 84  to  ICO tadlM 

o  watvrayear. 

This  progression  is  what  one  would  expect.   In  dry  districts  the 


*  8ec  p.  IviiL  of  tbe  Gentos,  which  WMUinet  tbat  1  eow^S  sheep,  and  a  bonwsS.  A 

not  inronsiflemble  p.^rt  of  the  area,  not  tieductcd,  is  undfT  cultivation.  The  totil  -n  rf  tht- 
Mlid  block  of  counties  is  12,272  square  miles  :  obeep  20  4^  miliiona,  cattle  0*69,  hordes  0*47 
aUUoDS.  It  is  »uppo»e<l  the  live  stock  figures  are  15  per  cent  helov  the  rsaltty.  taking 
the  State  as  a  whole.  There  is  also  a  large  area  with  1550  to  2070  sheep  units  per  aqvara 
mile,  with  a  less  rainfall,  but  capable  of  being  better  grassed  than  at  present.  The  increase 
of  stock  from  ISSl  to  1882  was  supposed  to  be  10  per  cent,  on  tbe  total  numbers  in  the  State. 

*  Report  OK  Irrigation  in  Ameriea:  Victoria  Vbfet  <imd  Froemding;  1884,  vol.  IL  ;  and 
Mr.  Oipps  [)aper  to  Royal  Society  of  New  South  Wales,  p.  328  :  "  There  are  1000  acrea  of 
Hat.  samiy  land  in  the  San  Joaquim  valley,  which  in  their  natural  state  would  have  fed  on*" 
tbeep  to  the  acre ;  irrigated  and  growing  alfalfa  (lucerne),  it  now  feeds  twenty  to  the  acre. " 

*  k  vary  f«w  homed  eattio  tie  alao  k«pt  in  this  part 

*  If  folly  imj^raved.  ^  Not  the  full  actual  numbers. 

•*  SnpiHNie  an  acre  of  lucerne  required  60  inches  of  water  and  rain  in  order  to  feed  10 
ab«ep,  it  would  carry  145  extra  sheep  per  inch  of  excet^s  over  No.  4. 
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evapmtioD  is  enormous,^  and  even  at  Adelaide  an  inch  of  rain  in  the 
summer  only  washes  the  dust  off  the  leaves."  A  small  aonoal  rainfall 
never  soaks  in. 

So  far  for  pasturage^  Let  us  next  take  wheat  Here  we  have  some 
very  reliable  data  from  South  Australia.  Mr.  To<l(i  has  compared  the 
variations  there  in  mean  rainfall  from  one  year  to  another  with  those  of 
tlie  annual  wheat  yields.  The  agricultural  area  is  small,  compact,  uniform 
in  climate,  soil,  and  general  character,  and  a  great  part  of  it  is  sown  with 
wheat,  and  very  little  else  is  grown  at  all'  It  has  been  thickly  covere<! 
with  rain-gauges  ever  since  1861,  under  Mr,  Todd's  directions,  and  he 
has  <  liosen  carefully,  before  making  his  tables,  those  rain-gauges  which  he 
consi  lcT  s  together  give  or  correctly  represent  the  mean  fall  of  rain  on  the 
areas  under  wheat.  Moreover,  as  new  wheat  districts  have  spning  up 
fresh  rain-gauge  stations  have  followed  them.  Some  of  those  chosen  are 
only  nine  years  old,  because  they  have  "  followed  "  the  wheat  crops. 
There  is  no  other  crop,  indeed,  to  follow.  Until  1880,  the  area  of  cultiva- 
tion whose  yield  is  returned  did  not  to  any  great  extent  overstep  the 
districts  whose  rain  is  measured.  In  1880-82  it  did.  Till  then,  gradual 
improvements  in  cultivation  seem  to  have  counterbalanced  the  partial 
exhanstion  of  the  soil  in  the  older  districts.  The  conditions  therefore 
are  favourable  for  an  induction. 

Comparing  the  mean  rain  of  the  winter  »x  '  months  with  the  harvest 
yields,  and  grouping  the  years  in  sizes,  to  eliminate  to  some  extent  the 
variation  from  one  single  year  to  another  of  oUier  conditions  affecting 
the  harvest^  it  appears  that  the  difference  in  bushels  per  acre  of  average 
yield  is  almost  exactly  the  same  as  the  difference  in  inches  of  rain : 
18  inches  give  12  bushels,  16  give  9,  and  13  give  6.  In  fact,  the 
difference  between  the  number  of  bushels  and  inches  is  constant,  and  is 
just  about  6.   The  tsbles  so  arranged  and  averaged  are  as  follows : — 


AvtragMof  groiipt  of  yatn. 


lUin,  I  YiehL 
lii«h«t.  I  Bnibda. 


mill  UK 
biislif  Is. 


7  best  years  (114  bushels  and  over),  •  18-47  12  43  6  04 
JIneSEt  best  years  (8  to  11  bushels),  .  lo-2S  10  02  <  5-26 
6  bad  jew*  (6  to  8  bushels),  13*56  »    6'61  ,  6*92 


Total  18  yesra,  186M879,  excluding  , 

1867,  15-76  :  0*60 


6-07 


3  years  (1880-82)  when  wheat  was  • 


crown  beyood  the  nin-gsnges  in 
oner  parts,  


13-22  I    4*tf8  I  8-64 


*  Chapter  hy  Mr.  TodA  in  Hareus's  book  on  South  Australia.  At  Boufcs  the  aimisl 

evaporation  is  85  inches. 

3  Tlie  southern  part  had  been  extensively  cropped  long  before  1861. 

*  Exdading  the  year  1867,  when  red  mst,  doe  to  heavy  isJas  in  veiy  hot  weather  jttrt 
before  hardest,  almost  wholly  destroyed  the  Yield.  Mr.  Todd  hss  flnallj  fixed  npon  a  six* 
month  period  in  }>rert>rcnce  to  fleven  or  leas.  He  leaves  ns  to  draw  our  oonclnsioiw  sad 
Irume  our  own  equation  from  inspection. 
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An  uira  inch  of  nin  In  the  seMon  on  the  little  area  of  South 
AoBferalian  wheat  lands — some  two  million  acres — would  giye  it  an  addi- 
tional  fee-eimple  value  of  ten  mil! ion  pouiulg,  if  wheat  at  4s.  a  bushel  or 
equivalent  crope  were  grown.  If  the  whole  area  inside  Gtoyder's  line — 
Mme  8000  square  miles — profited  equally  by  the  same  increase  of  rain,  it 
would  be  worth  a  million  a  year  more  than  it  is  now.  The  rental  of  th« 
whole  present  herbage  in  the  central  two-thirds  or  three-fourths  of 
Australia,  outside  Goydor's  line,  where  there  is  less  than  twenty  inches 
of  rain,  if  it  was  fixed  at  6d.  per  sheej),  which  is  the  rate  just  fixed  by 
the  Victorian  Government  in  leasing  the  north-west  quarter  of  Victoria,* 
would  not  be  wortli  -  more  than  this  extra  inch  inside  Goyder's  line. 

The  average  distribution  through  the  six  winter  months  of  the  rain, 
irom  v.  hich  these  results  are  obtained,  is  ar.  fniiows  : — 2*99,  2  80,  3*01,  2-57, 
215,  !  >7  inches,  in  the  several  mouths  May  to  October  :  the  total  fall  in 
the  hot  season  being  just  over  6,  of  which  1|  falls  in  April.  The  mean 
winter  temperature  (June-August)  at  Adelaide  is  T)!}  !  ;  that  of  the  year 
is  63°.  \\  heat  is  sown  about  the  first  of  June,  and  is  harvested  late  in 
November  or  in  December.  No  doubt,  undt-r  very  favourable  conditions, 
every  inch  would  go  a  good  deal  further  in  iho  production  of  wheat. 
Wheat  likes  a  cool,  moist  season  for  sprouting  and  tillering,"  and  would 
give  greater  yields  if  May,  June,  and  July  were  colder,  and  had 
a  greater  proportion  of  the  total  rain  of  the  season.  In  New  South 
Wales,  however,  along  the  10-inch  winter  rainfall  line,  the  tempera- 
tan  is  rather  higher  than  in  South  Australia.  Farther  east»  on  the 
walenfaed  and  high  grounds  at  2000  feet  above  the  sea»  of  course  it  is 
cooler.  Towards  and  beyond  the  Queensland  border,  wheat  eultnre  is 
sfaaost  entirely  confined  to  such  altitudes.  In  1881,^  all  the  unrusted 
vlisat  in  Queensland,  except  some  200  acres,  was  reaped  inside  the  two 
cmsll  police  districts  of  Warwick  and  Toowomha,  dose  to  the  watershed ; 
the  acreages  where  the  crop  was  spoiled  by  rusty  both  inside  and  outside 

'  la  th«  centre  of  Victoria,  where  meAt  as  well  as  wool  can  be  marketed,  rates  are 

*  Could  it  carry  40  million  sheep  ?  In  1881-83  there  wera  in  Queensland  on  the  west  si<l« 
of  the  dividing  ridge  10  millions;  in  the  west  and  c.  ntr.il  two-thirds  of  New  South  Wales 
about  20;  in  South  Australia  and  in  West  Australia  1|  millions— a  large  part  of 
tte  ihaep  in  fh«M  two  last  eoloniM  being  without  this  area. 

'  "  The  ideal  climate  for  wheat  is  one  with  a  long  or  rather  wet  winter,  with  hnt  little 
or  no  frost,  prolonge<l  into  a  cool  or  rather  wet  sjii  iii;^,  which  gradually  fades  into  a  warmer 
mwaet,  the  weather  growing  gradually  drier  as  it  grows  warmer,  with  comparatively  light 
nin  after  the  Uoeaomfng  of  the  crop,  just  enough  to  hring  the  grain  to  nutniity,  and 
■liaDdant  sunshine  and  rather  dry  air  towards  harvest,  but  without  dry  or  aoorchiug  winds 
tin  the  fijiin  is  fully  ripo,  ainl  then  dry  hot  rninless  woathei  till  it  is  liar\'e8ted.  ...  A  wami 
dry  r&pidly  growing  spring  diminishes  the  yield,  as  the  branching  or  tillering  must  taJce 
ptaee  before  the  plant  get*  far  above  the  enrfbce,  or  else  it  does  not  oceor  at  all.*'— Special 
Report  on  Cereal  Production,  by  Prof.  W.  H.  Brewer,  United  States  Tenth  Census  (1881), 
voL  iii.  p.  65,  of  that  Report.  "  These  conditions,"  he  athls,  "  are  more  nearly  realised  in 
the  better  years  in  Southern  California  than  <iuyvs  here  else  in  the  Stat«8.  The  better  years 
«f  eoaiie  mean  the  wetteet  In  point  of  epriaqg  temperature,  if  not  In  distribution  of  nin, 
Victoria  would  be  rather  better  than  South  Australia. 

*  I  quoted  tikia  fact  ina  pmious  article  upon  Auatraliaa  Government  publicationa. 
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thoae  diBtricts,  being  eomewhat  greater  than  whut  was  left  clean*  It  is 
tlie  Vnnting  of  the  enminer  rains  before  the  crop  is  ripe  for  harvest  that 
causes  nist;  to  sow  early  so  as  to  avoid  this,  is  to  sow  whilst  it  is 
very  hot.    The  wheat-grower  is  on  the  horns  of  a  dilemma. 

Wherever  it  is  true  that  on  the  average  6+0;  inches  of  rain  in  the  six 
taionths  are  required  to  produce  %  bushels  an  acre,  it  will  hardly  pay 
expenses  to  grow  wheat  even  at  a  price  of  5s.  a  bushel  on  the  farm,  unless 
there  is  10  inches  of  winter  rainfall ;  for  the  cheapest  style  of  wheat- 
farming  in  the  world  on  big  machine-usin  j-  fai  ms  costs  just  XI  an  acre,* 
all  just  allowances  included.  I  therefore  suggest  that  the  10-inch  line 
on  the  second  map  is  not  far  from  the  limit  of  wheat  or  other  cultivation. 

Maize  culture  will  probably  find  its  limit  in  a  climate  such  as  that 
of  inland  (^hiecnsland,  where  tliere  is  20  inches  of  rain  in  the  six  wet 
summer  months.  The  SiLninl  Service  Department  in  the  United  Stat«*s 
has  just  begun  a  course  oi  comparisons  to  see  how  far  the  yield  of  maize 
(and  other  staple  American  crops)  varies  with  the  rainfiill  of  the  season. 
The  only  set  of  tables  already  published  l»y  them  are,  however,  introduc- 
tory, tentative,  and  inconclusive.-  Parts  of  Texas  resemble  in  climate 
Queensland,  Nat;d,  and  Zululuntl,  and  parts  of  California,  the  southerB 
Australian  coasts ;  but,  as  a  rule,  American  climates  and  Aastralian  sre 
not  comparable. 

The  limit  of  the  heavier  rainfalls  (40, 50,  60  incheaa  >  ear)  are  of  interest 
as  affiBcting  sugar-planting.  On  the  Burdekin  delta  {ju^t  40  inches) 
irrigation  is  already  being  resorted  to,  and  is  found  to  be  almost  neeeissiy. 

Bessoning  from  the  South  Australian  figures,  I  have  called  th«  limit 
of  ten-inch  winter  rains  in  a  great  part  of  Australia  the  limit  of  sgri- 
culture.  Let  us  test  this  by  facts.  Of  course  whm  the  soil  is  very  good, 
it  will  |iay  to  farm  with  less  rain ;  but  as  a  fact,  on  the  whole,  there  is 
very  little  permanent  unirrigiited  culture  beyond  this  limit  In  New 
South  Wales,  where  the  lands  on  the  dividing  ridge  and  coast  slopes  ate 
for  the  great  part  of  veiy  bad  quality — and  are  also,  especially  on  better 
soils,  overgrown  with  bush  and  timber — persistent  efforts  have  been  made 
by  Government  ever  since  1861  to  settle  agricultural  colonists  on  the 
western  plains.  The  attempt  has  utterly  failed,  and  the  above-quoted 
Report  of  Messrs.  Hanken  and  Morris  states  the  reasons  of  the  failure  of 
the  previous  land  laws  in  this  respect  in  very  plain  language.  Speak- 
ing of  the  present  Central  Division  and  of  the  part  of  the  Eastern 
outside  the  old  settled  districts,  they  say,  "  In  95  per  cent,  of  this 
division  an  arable  patch  is  worthless  unless  a  certain  amount  of 
pasture  is  attached;"  (the  "patch  "means  the  statutory  square  mile), 
and  they  then  find  upon  the  voluminous  evidence  before  them,  and  in 

'  A(  c  onlin^'  to  Mr.  Bell's  (Bell  Farm,  Manitoba)  la.st  estimate.  The  lowent  figure  on  a 
small  farm  that  could  be  quoted  (sontr'  few  year<;  ago)  by  Messrs.  Cloee  ftnd  Benson,  Iowa, 
OD  a  240-acre  fariu,  farmed  by  similar  methodn,  was  nearly  double. 

s  Prq^uthiuU  Faputof  tiU SigiuU  Senriee Dqmtmeniini  tiie  War (NBo«)  No.  x.  Hit 

areas  arranged  are,  una  would  thinlv,  too  Av!de  and  dirvtM^  Small  Vnifom  ftf«M  CUeftlUy 
selected  ought  to  give  more  instructive  resulu*. 
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MOonUmoe  with  **  a  general  tuuformity  ttf  opiiiioii»''  that  the  least  amouDt 
of  pietnie  which  will  suffice  to  give  a  fair  livelihood  to  a  working  family 
IB  3  or  4  square  miles,  the  latter  being  the  figure  more  generally  appli- 
cable. "  It  might  have  been  recognieed,"  say  the  reporters,  when  the  old 
land  law  of  1861  was  passed,  **that  settlement  westward  must  in  such  a 
climate  be  based  on  a  secured  use  of  pasture." 

As  a  matter  of  fact,  there  were  in  1882  only  44,000  acres  under  culti- 
vation in  the  (now)  Central  and  Western  Divisions,  which  is  equivalent 
to  a  strip  some  30  yards  wide  stretched  across  New  South  Wales  from 
Victoria  to  Queensland.  These  two  divisions  cover  two-thirds  of  New 
South  Wales,  ami  thr  oast  t  Igr  o(  the  Central  Division  roughly  corre- 
sponds to  the  10-inoh  vviuter  rainfall  line. 

In  the  Western  Di'snision,  "  the  evidence  showed  the  Commissioners 
"that  9  square  miles ^  is  the  least  area  tlial  will  form  a  iioinestead  or  allow 
of  beneficial  occupation."  "These  lands,'  they  ivhl.  "were  unlocked,  or 
opened  to  settlement  at  the  cost  of  X3, 000,000,  and  only  300  h  ouseholders, 
whether  shanty-keepers,  'dummies,'  or  iHrna-fide  selectors,  have  entered 
in,  and  it  has  cost  the  State  therefore  £10,000  a  head  to  settle  them 
Umporarlly  on  this  land, — the  raiiifuU  being  under  10  inches  a  year. 

As  regards  lands  in  Victoria,  not  only  outside  but  well  inside  the 
10-inch  winter  rainfall  limit,  the  Chief  Secretary  has  just  stated  that  "  this 
further  knowledge  has  been  gained :  that  if  agricultiu^  is  to  be  maintained 
St  all  in  the  northern  areas  of  the  colony,  irrigation  must  be  praetised  on 
aeonsideraUe  scale.  The  ezperienoe,  from  1875  to  this  day,  of  those  who 
have  attempted  cultivation  there,  is  one  of  painful  failure,  deprivation, 
and  loss.  If  agriculture  on  the  northern  plains  kMiohe  rewuneed,  it  will 
mean  the  loss  to  us  of  a  large  number  of  the  very  best  class  of  our 
population,  ...  of  men  who^  by  their  enetgy  in  other  spheres  of  life,  have 
contributed  to  make  Victoria  what  she  ia  In  faet^  unless  this  area  is 
inigated,  the  population  will  be  swept  away,  and  the  land  must  go  hack 
simj^y  to  sheep-farming."  * 

In  South  Australia,  outside  Qoyder*s  line,  the  average  rainfall  at 
the  nine  oldest  rain-gauge  stations,  which  are  mostly  near  the  line,  is 
8  inches  in  tlie  wettest  (and  coolest)  seven  months.^  Since  1880  the 
virgin  soils  here  have  been  cultivated, — of  course  in  picked  spots,  and 
wherever  there  was  most  rain.  The  extent  under  wheat,  which  is  there 
the  sole  crop,  was  in  1880-82  over  500  square  miles.^  The  average  yield 
therefrom  in  1880-82  was  just  ^  bushels  an  acre,^  and  in  1882,  when 
the  average  rainfall  of  six  counties,  which  comprise  the  bulk  of  the 
ploughed  land  outside  the  line,  fell  to  6*2  in  the  six  months,''  the  yield  ^ 

1  Tliis  fignre  hw  also  been  adopted  in  the  Land  Act  But  in  Maj  lait  so  one  had  applied 

for  any  such  block  there,  because  of  tlie  dilflculty  an  to  water'flipply. 
'  Page 25  of  tbe  reprint  of  tlie  Hon.  A.  Deakin'a  speech. 

*  Todd,  Rqmrt  for  1882,  pp.  18  and  21. 

*  **  Statistical  Map  of  WhMt  Pndneifon  "  in  the  Royal  Goognphical  Sodety'a  niap-iOMn. 

Catalogaed  as  v.  8,  17  *  *  In  deducing  any  formula  from  Mr.  Todd's  tables,  tbiaexteasiw 
ef  wheat  area  beyond  nun-ganges  since  1880  ninst  be  taken  into  conaidemtioii. 
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in  them  was  I  j  bushels  aii  acre.  Since  thon  it  Jias  been  worse  stilL 
The  farmers  there  have  been  generally  thruwhig  up  the  lands  for  which 
they  had  paid  the  deposit  and  part  insUilments  oi  purchase-raoney,  where 
the  GovernmeuL  has  not  reduced  the  price.    Thousands  have  been  ruined. 

Agricultural  Area  ok  Australia.— The  area  of  land  in  Australia 
outaide  the  tropics,  and  within  the  10-inch  winter  and  20-inch  summer 
rainfall  lines,  as  here  traced  (indading  West  Australia),  is  less  than 
240,000  square  milea^leBs^  that  is,  than  Austria-Hungary. 

Unfortimately  Nature,  which  has  given  Australia  both  rain  and 
magnificent  boUs,  has  in  large  measure  withheld  the  one  gift  where  she 
bestows  the  other.  The  two  gifts  lose  most  of  their  value,  becanae  the} 
do  not  coincide.  If  the  heavy  rains  fell  on  the  good  soil  Anstcalia 
would  be  rich  enough.  The  old  settled  districts  of  New  South  Whales, 
which  form  the  central  three^sevenths  of  the  Eastern  land  division,  cover 
some  40,000  square  miles.  They  comprise  "  great  stretches  of  waste, 
not  only  the  most  sterile  in  New  South  Wales,  but  about  the  poorest  (as 
regards  soil  and  capacity  for  production)  in  Australia."  In  one  half  of 
this  land  division  (the  Central  and  North-Central  half),  comprising^  as  it 
does,  some  of  the  best  lands  in  the  colony,  settled  for  the  last  sixty  yean, 
and  with  easy  access  to  the  capital  and  to  the  sea-board,  *'  more  than  half 
the  area  is  too  poor  to  be  occupied  with  advantage  under  any  tenancy." 
The  same  descnption  applies  to  most  of  the  coast  slopes  south  of  Sydney. 
"  Limited  spots  of  fertility  "  are  there  "  interspersed  among  rugged  and 
densely  timbered  ranges,  while  much  of  the  country  is  so  barren  that  its 
0€cni)ation  is  not  likely  to  be  hastened  by  any  legislation  ;"  and  "as  for 
the  unsold  land  in  the  old  settled  districts  generally,  nine-tenths  nf  tlicm, 
accordio!:'  tn  ^  com])ctent  witness,  would  be  dear  at  .'is.  an  acre,  '  and 
in  no  pan  of  the  table-lands  about  the  dividiiiL-:  riJirc  that  he  had  seen 
would  the  land  keep  a  sheep  to  the  acre,  "  though  by  improvement  it 
could  be  made  to  carry  one  and  a  half."  ^  As  a  rule  the  soils  o\  erlying 
the  extensive  coal  measures  here  and  in  Queensland  are  poor — for 
instance,  those  on  the  Upper  Hunter. 

In  West  Australia  a  large  part  of  the  rainy  comer  is  sandy  and  very 
inferior. 

The  better  soils  on  the  coast  slopes  in  Australia,  where  there  is  a 
raijiiall  of  30  to  38  inches  and  more,  are  generally  heavily  and  thickly 
timbered,  and  the  cost  of  clearing  such  land  has  been  put  by  the  Chief 
Secretary  of  Victoria  as  high  as  £10  an  acre. 

In  the  interior,  on  the  other  hand,  where  the  streams  issue  out  on  the 
almost  treeless  plains  of  the  Darling  and  Murray  basin,  there  is  generally 
rich  soil,  and  a  climate  very  like  that  of  South  California  or  the  Cape, 


1  These  (luoutions  are  from  the  Report  of  Messrs.  Ranken  and  Morri-s,  slightly  condenaed, 
hut  not  iiltcred  in  phrascolo'ijy.  Ilie  witnes.s  last  cited  had  .apparently  spent  half  Ins  life  in 
the  profet»ion  ot  proapecting  for  good  spots  under  the  li-ee  selectiuo  system.  See  lurtuer  tli« 
4et^  in  the  appendices  to  the  Report. 
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exoeOent  for  vitkulttire.  But  the  sup^ Iv  of  water  In  these  streams, 
Kke  the  rainfell  on  these  plains,  is  very  smd). 

This  watersnpply  has  been  measured.  The  average  discharge  of 
the  Murray  at  Albiiry,  together  with  that  of  all  the  waters  it  receives 
from  New  South  Wales  below  Albury  (for  a  period  of  five  yearSp 
1879-84),  was  estimated  to  be  equal  to  a  mean  continuous  flow  of  11,500 
eaMc  feet  a  second.  Nearly  one-third  of  this  was  at  Albury*  A  great 
proportion  of  the  other  two-thirds  flows  in  summer  floods,  which  it  in 
not  easy  to  utilise. 

The  other  anailaUe  waters  of  the  Murray  basin  (ie,  its  tributaries 
in  Victoria)  amount  apparently  to  about  1000  cubic  feet  >  per  secon  l  l  er 
annum ;  but  here  winter  rains  prevail,  and  the  average  flow  in  th«> 
winter  half-year  is  1300  cubic  feet  a  second.  The  estimated  amount  of 
laiul  which  could  be  irrigated  thereby,  10  inches  deep  in  winter,  is 
560,000  acres,  or  875  square  miles,  and  230,000  acres,  or  359  miles,  could 
be  also  irrigated  in  summer  15  inches  deep.'  The  total  average  amount 
of  water  flowing  into  tiie  Murray  at  nr  below  Albury  is  hardly  one-seventh 
of  the  average  How  of  the  Rhone,  or  of  the  Po.  The  so-called  rivers  of 
these  interior  basins,  so  conspicuously  marked  on  the  map  appended  to 
this  article,  are  mostly  miserable  things,  Hooded  once  or  twice  a  year  for 
a  few  days,  and  almost  dry  for  the  rest  of  the  year.  Arabs  would  call 
them  "khors"  or  "wadys.** 

South  Australia  has  no  running  waters  at  all  worth  mentioning,  except 
the  Murray,  wliicli  Victoria  and  New  6outh  Wales  hope  to  use  up  between 
them. 

Irrigation. — The  value  of  water  artificially  applied  to  laud  by  irriga- 
tion can  be  proved  more  directly  than  the  value  of  rain.  There  are  data 
in  several  countries  similar  in  climate  to  South  Australia,  Victoria^  and 
tlie  interior  of  New  South  Wales. 

In  the  Punjab  the  excess  of  yield  on  iirigpited  lands  over  that  on  dry 
bnds  averages  10  bushek  an  acre :  the  amount  of  added  water  averaging 
10  inches.  The  water  is  used  wastefully  and  to  excess— in  fact^  some 
lands  have  been  snpereatorated. 

Wheat-growing,  however,  to  quote  the  Chief  Secretary  of  Victoria,  the 
author  of  the  new  Irrigation  Act'  there,  is  the  *Mowest  and  worse  "  use  of 
irrigated  land,  though,  for  all  that^  it  is  widely  practised  at  preset  in 
the  Bod^  Mountain  States  of  America. 

In  South  Australia  it  has  been  found  that  fruitgrowers  are  perfectly 
able  to  pay'  2d.  or  3d.  per  1000  gallons  (38. 9d.  to  Ss.  7d.  per  inch  upon 
an  acre)  to  grow  irrigated  fruit,  and  export  it  to  £urope  at  a  profit 

*  It  <s  cmlonlated  thftt  this  «moimt  can  t»  put  on  tlie  land :  tome  wotiM  be  loit  by 

loaka^'L,  evaporation,  etc,  before  it  got tbeTOi 

-  Table  appen«k'<l  to  Uon.  A,  Deakin'B  speech  on  water-pnpply.  Part  of  the  Murray 
water  at  Albury  belongs  to  Victoria.   I  cannot  And  thf  actual  measurements  of  the  streams. 

*  Speedi  of  the  Hononnble  A.  Deikiii,  Chief  Secretary  of  Yictotie,  e*  teprlated,  pi.  60. 
(Tb  be  hjnd  at  the  VktorU  QoTeniinent  Agen^  in  London.) 
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In  Spain  the  peasants  of  Miircia,  who,  aoeording  to  M'Culloch,  are 
**  proTerbial,  even  in  Spain^  for  their  indolence  and  apathy/'  boy  their 
water  every  morning  during  the  irrigating  season  el  auctions.  The 
a\'erage  price  at  Lorca  of  the  water  bo  sold  is  5a  4d.  per  inch  on  an  acre, 
which  is  equivalent  to  £2300  per  annum  ^  for  a  constant  pei*ennial  flow  of 
a  cubic  foot  a  second :  and  Mr.  Uiggin  gives  the  Lorca  price  as  a  fair 
example 

In  California  it  seems  that  in  more  than  one  place  vine-growers  have 
been  paying  TkI,  per  1000  gallons  (9.s.  Gd.  per  inch  per  acre)  for  water. 

In  the  Cape  tirst-class  lands  at  Oudtshoorii,  with  water  attached,  have 
fetched  prices  running  up  to  £250  an  irrigated  acre.  Dry  lands  would 
be  worth  at  the  very  outnide  £."^.  This  price,  however  (and  probably  the 
flow  of  water  also),'-*  is  small  compared  to  the  8j)anish  :  for  in  the  irrigable 
districts  of  Murcia  and  Valencia,  where  land  aud  water  are  owned  and 
sold  together,  irrigated  lauds,  with  the  water  that  it  is  customary  to  use 
and  enjoy  therewith,  fetch  from  .£2f»0  to  £400  an  acre,  according  to 
quality  and  situation  :  dry  luiuis  in  the  same,  i.e.  irng.ihle  districts  and 
neighbourhood,  are  worth  from  £1  to  £20  an  acre,  the  latter  being  quite 
an  outside  price.' 

Presuming  the  value  of  water  in  Murcia  and  Valencia  generally  to 
be  the  same  as  at  Lorca,  it  follows  that  some  94  inches  of  water  a  year 
are  usually  therefore  (and  profitably)  used  up  on  the  good  lands  irrigated, 
and  this  must  he  during  a  period  of  probahly  not  over  nine  montlu»  aince 
the  streams  dry  np  in  eommer.  Aa  oranges  are  widely  cultivated,  and  as 
rice  used  till  recently  to  be  the  staple  crop  in  Valencia,  this  is  not  strange.  ^ 

The  value  of  water  in  South  California,  the  Cape,  and  also  in  Aoi 
tralia,  is  enhanced  by  the  cultivation  of  the  vine.  Their  dimatea  an 
exceptionally  favourable ;  for  the  vine,  if  it  had  sufficient  moisture  beloWp 
yields  most  and  beat  in  a  very  hot  dry  aummer  like  theirs. 

As  stated  above,  every  five  inches  of  rainfall  that  can  be  collected 
off  a  given  catchment  area,  and  brought  to  market  at  Spanish  prices,  is 
worth  as  much  as  the  same  area  of  first-class  irrigable,  but  unirrigaied, 
land  in  Valencia  itself.  This  is  worth  noticing,  since  the  natural  rainfall 
at  Valencia  is  17 '7^  inches  per  annum,  or  12  inches  in  the  winter  six 
months ;  yet  this  and  the  land  together  are  only  worth  £20  an  acre  at 
the  outside.  If  the  rainfall  upon  one  acre  all  fell  in  one  comer  and  left 
the  rest  desert,  the  property  would  apparently  be  greatly  improved  aa  a 
whole. 

As  a  further  deficiency  of  rainfall  would  have  to  be  made  up  by  pur- 


1  Commercial  and  InduttHal  Spain,  p.  93.  In  ttie  notice  of  Ibis  book  in  th«  laat  JUj 
namber  of  the  Scottish  Geographical  Magazine,  the  *'  i>er  annutn"  was  oniittod 

*  For  wheat  fetches  5s.  to  66.  6d.  a  bushel  at  Capetown,  tliia  being  the  range  of  price  in 
the  last  five  tmis*  and  it  does  not  appear  to  be  grown  mnch  under  inigation.  If  water  wu 
worth  leas  than  it  la  at  Lorca  it  would  be  irrigated. 

3  This  is  for  the  yean  1857-74  and  1876^ :  at  Murcia  (for  16  years)  12-7,  at  Alicante 
(for  25),  13-6  inches. 
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chasing  water  at  some  per  inch  per  annum  on  ciich  acre,  the  very  best 
land,  if  it  had  only  8  inches  of  rain  in  the  winter,  or  12  annually,  wouhl 
he  worth  next  to  nothing  ^  even  on  the  Mediterranean  coast,  and  this,  I 
believe,  is  the  fact  why  these  diy  areas  or  d^spobladas  are*  uninhabited 
and  tunsed. 

Irrigation  manuree  as  well  as  waters  the  land,  but  the  value  of  the 
sQt  it  deposits  varies  very  muck  The  crops  on  the  delta  of  the  Kistna 
(Hindiutan)  are  said  to  be  50  per  cent  better  than  those  on  the  adjoining 
delta  of  the  Qodaveri,  on  this  aoeount'  One  must  therefore  reason  with 
caution  about  water-vidues. 

It  should  be  mentioned  that  proper  irrigation  in  any  eountry  is  im- 
possible as  long  as  the  English  eommon  hiw  of  riparian  rights  prevails. 
Victoria  intends  to  abolish  it  root  and  brandi,  and  to  vest  the  ownership 
of  all  running  waters  in  the  State.  In  Oalifomia  a  recent  decision  of 
the  Appellate  Courts  of  the  State  upholding  it  has  brought  all  irrigation 
enterprises  to  a  standstill,  and  it  will  oblige  California  to  do  the  same, 
unless  she  prefers  to  see  South  Califomia  secede  and  become  a  separate 
State. 

Our  law  says  that  water  ought  to  flow  as  nature  makes  it  flow.  In  a 
dry  country  this  is  to  waste  it  entirely.  It  ought  not  to  be  allowed  to 
flow  thus  an  instant  longer  than  can  bo  helped.  The  law  says  that  each 
riparian  owner  is  entitled  to  the  use  of  a  reasonable  amount.  One  might 
a5J  well  make  a  London  street  fountain  run  with  good  wine,  and  say  that 
each  man  in  London  should  drink  from  it  reasonably,  or  send  a  cartload 
of  sovereigns  down  Whitechapel,  and  say  that  every  householder,  especi- 
ally the  last  one  in  the  street,  was  entitled  to  help  himself  to  a  reasonable 
amount. 

Has  South  Australia  any  right  to  have  water  flowing  in  the  lower 
Murray  ?  The  question  will  soon  require,  I  fancy,  the  decision  of  the 
Privy  CounciL  New  South  Wales  will  soon  follow  the  uxauiple  of 
Victoria.  South  Australia  is  already  securing  a  Californian  firm  of  irriga- 
tion-work contractors  to  see  how  l)est  to  divert  the  Muii<i}  in  South 
.Vustralia.  If  anv  water  is  to  flow  there,  a  most  inordinate  auiuuiit  will 
have  to  be  let  flow  down  from  above,  for  three-quarters  or  more  of  a 
small  flow  will  soak,  evaporate,  and  waste  away  in  the  long  and  slow 
descent,  all  of  which  will  soon  be  worth  £2300  per  annum  for  every 
cubic  foot  a  second  of  annual  average  How. 

Investors  and  promoters  of  emigration  would,  I  think,  do  well  to  con- 
sider and  verify  the  considerations  above  stated  with  reference  to  the  value 
of  rain  and  irrigation  water,  and  to  the  scarcity  of  both  in  Australia. 


■  One  miiiit  reckon  fee-iimple  value  at  alnnit  tlxteen  7««i'  pnndunt  (6  p«r  cent.)  in 

Spain,  according  to  Higgin. 

3  See  Genend  Sir  A.  Cotton'a  letter  to  Mr.  M'Coll,  the  persistent  advocate  of  irrigation 
in  VielMia.  Papers  pntenUd  to  (Ae  Ltg^daivot  Am»in^y  VietoriOt  1888,  vol.  in  a 
mCimi  on  caiftiee  inigalioii. 
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NEVADA  DE  SANTA  MARTA. 

By  J.  T.  Bealby,  B.A., 
AmaUaU  Editor,  SeoUiak  Geographical  Oocktjf. 

The  mountain  syfttem  which  bean  this  name  liee  approximately  between 
the  limits  of  72*  SO'  and  74*  15'  W.  long,  and  9*  40*  and  11*  25'  N.  lat, 
in  the  State  of  Magdalena,  one  of  the  members  of  the  Colombian  Con- 
federation, in  South  America.  Tlie  group  is  an  interesting  one  for  two 
reasons.  Firsts  the  question  whether  it  has  any  connection  with  the 
northernmost  extension  of  the  Andes,  which  at  one  point  apfffoaches  it 
within  six  miles^  or  whether  it  constitutes  an  entirely  independent  system, 
is  one  of  those  problems  in  physical  geography  which  have  a  fascinating 
attraction  for  the  scientific  mhul.  The  second  reason  is  one  which  has 
grown  up  out  of  the  first,  already  stated  :  the  problem  as  to  the  formation 
and  probable  connection  of  the  system  with  the  Andes  has  lieen  made  a 
subject  of  discussion  by  geographers,  amongst  whom,  however,  there  does 
not  prevail  a  unanimous  consensus  of  opinion. 

Tiie  question  has  been  studietl,  and  the  region  written  about,  by 
various  travellers  and  men  of  scientific  training  during  the  last  forty 
yeiirs.  The  Italian  Codazzi,  after  surveying  Venezuela,  and  cinh  Ml ying 
his  labours  in  a  fairly  good  maj)  of  that  country,  proceeded  to  di>  ttie 
like  ser\  ice  for  Colombia,  and  had  accomplished  the  survey  of  all  the 
States  of  the  Confederation,  e\'ce|)t  the  two  on  the  north  coast,  when  he 
was  caiTied  off  by  fever  in  Espinm  Santo  in  February  1859.  In  18^1 
the  Colombian  Colonel  Joaquin  Acosta  ex]>l(>rcd  pari  of  the  system,  and 
penetrated  to  the  snow-line.  About  the  same  time  the  German  boianiat, 
Hermann  Karsten,  studied  the  botany,  and  to  a  slight  extent  the  geology, 
of  the  region.  But  the  first  explorer  to  give  any  connected  account  of  it 
was  Mr.  F.  A.  A.  Simons,  who,  in  1881,  read  a  paper  on  the  subject 
before  the  Boyal  Geographical  Society  of  London.'  Four  yean  later  Dr. 
Alfred  Hettner  gathered  np  all  the  facts  in  relation  to  the  Sierra  Nevada 
de  Santa  Marta  in  a  short  article  printed  in  Petemumn's  MitkUungm 
(1 885,  pp.  92  sq,y.  Lastly,  in  February  of  last  year,  Dr.  W.  Sieven  made 
the  first  attempt  at  a  geological  study  of  the  system,  and  he  has  published 
a  preliminary  account  in  Ferhaniimffm  der  ifeseUtehaft  fir  Erikmde  sit 
BeHm  (Bd.  xiii.,  No.  8,  1886),  supplementing  this  paper  with  another  in 
the  Zakekrift  der  OiseOtdiaft  fir  JErdhmde  su  Berlin  (Bd.  xxi.  Heft  6, 
1886)'  on  the  native  Indians  who  inhabit  those  mountainous  regions. 

OROGRAiMiY. — The  Santa  Marta  mountain  group  lies  between  the 
sandy  peninsula  of  Goajira  (which  bounds  the  Gulf  of  Maracaybo  on  the 
west),  the  Caribbean  Sea,  the  low  swamps  and  marshes  of  the  Rio 
Magdalena,  and  the  Eio  Cesar.  In  shape  it  resembles  a  rectangular 
triangle,  having  its  right  angle  at  the  town  of  Santa  Marta  on  the  north- 

'  See/Voc.  Jiojf.  O'eog.  Soc.,  1881,  pp.  705  «y. 

2  **  Die  Arbusoo-Iiidlaiwr  in  dtr  Slam  Nevada  de  Ssnte  Merto." 
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wc5t ;  its  li\  potenuse  is  the  Rio  Cesar,  which  flows  in  a  general  south- 
westerly ilirection,  and  joins  tin;  Kio  Magdalena  at  El  Banco ;  the 
remaining  sides  are  formed  by  the  sea  on  the  north,  and  the  mai-shy 
lands  of  the  Magdalena  on  the  west 

The  culminating  point  or  centre  of  the  system  is  the  double  peak 
which  gives  its  distinctive  name  to  the  group — the  Sierra  Nevada  de 
Santa  Harta.  This  central  knot,  seen  from  the  sea  or  the  valley  at  the 
Sio  Cesar,  appears  as  two  dosely-linked  pealcs,  but  in  reality  consists  of 
tiro  tables*  and  from  eight  to  ten  separate  snnunits,  all  capped  with  snow. 
Its  altitude  is  differently  estimated  by  Simons  and  Sievers,  the  former, 
potting  it  at  about  17,500  feet^^  the  latter  at  16,400  feet^  In  keeping 
with  this  discrepancy,^  they  also  estimate  the  height  of  the  snow^line 
differently :  whOe  Sieven  makes  it  out  to  be  15,000  feet,  Simons  atates 
tliat  at  certain  seasons  it  descends  as  low  as  9000  feet*  and  adds  that  it 
firiee  with  the  time  of  year.  The  main  snowy  range  runs  in  an  east-west 
direction,  and  this  is  also  the  general  bearing  of  the  component  and  out- 
ing ranges  on  the  south-west.  Those  on  the  south-east  of  the  main 
diain  have  a  more  complicated  formation,  which  is  described  lower  down. 

Below  the  Santa  Marta,  properly  so  called,  on  its  southern  side,  the 
prmcipal  feature  is  a  huge  basin,  sunk  1600  feet  between  two  of  the  prin- 
cipal constituent  chains  of  the  group,  having  precipitous  walls  of  rock  and 
containing  remains  and  traces  of  both  side  and  end  moraines  or  glaciers. 
The  east  end  of  this  deep  lateral  depression  is  formed  by  a  connecting 
ridge  running  at  right  angles  to  the  side  ranges,  which  are  called  respec- 
tively the  Kungukaka  (on  the  north)  and  the  Curucata  or  Chucuauca  (on 
the  south).  These  two  ranges  ap{)roach  each  other  very  closely  on  the 
west,  only  leaving  room  for  the  exit  of  the  river  Cataea,  which  has  its 
origin  among  the  snowy  heights  at  the  east  end  of  the  depressiofi  The 
altitude  of  these  two  chains,  as  well  as  of  another  parallel  chain  situated 
to  the  soutli  of  them,  and  called  Chinehicua,  averages  from  13,000  to 
16,000  (or  1  7,000)  feet.  Tlie  western  slopes  of  the  system  do  nut  seem 
to  have  been  explored.  The  only  information  we  have  concerns  the  cul- 
minating point  of  the  extreme  south-western  outlier,  which  bears  the 
name  of  Altade  las  Minas,  and  reaches  an  altitude  of  not  more  than  1000 
to  1500  feet.  From  this  we  may  infer  that  the  western  extremities  of  the 
chains  in  this  }>art  of  the  system  have  very  steep  gradients  towards  the 
Magdalena  swamps  aiul  marshes. 

South-eastward,  at  the  foot  of  the  snowy  peaks  of  the  Santa  Maita, 
the  principal  ranges  suddenly  change  their  direction :  instead  of  run- 
ciiig  oast-west,  they  bend  abruptly  to  ihe  east-south-east,  but  soon  torn 
ag&in,  however,  to  take — firsts  a  south-east,  then  a  soath*BOUth-east  trend. 
Where  this  change  in  dnection  is  first  effected,  the  passes  or  ridges  m 

'  /Voc  Jtoy.  Oeog.  ,Soc..  1881,  p.  708. 

»  Verhavdl.  d.  OfSfH^rh.  f.  Erdk,,  Bd.  xiii..  No.  8,  p.  400. 

•  Felipe  Pere/,  iu  a  book  ou  the  Phytical  and  Political  Oeography     the  U.S.  o/Colotnbia, 
P«btiahBd  in  IMS,  sstiniatcd  Iba  haigtit  of  the  Sierra  Nevada  at  28,000  feet. 
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80  narrow  that  at  one  place  there  is  only  room  for  a  single  beast  of  burden, 
whilst  on  either  hand  yawns  a  precipice  of  nearly  3000  feet  In  fast,  to 
cross  from  the  village  of  San  Sebastiany  which  lies  north  of  the  Chin- 
chicua  range,  to  Atanques,  the  administrative  centre  of  the  distnet^  the 
traveller  has  for  several  hoars  to  make  a  descent  of  nearly  1000  feet  an 
hour.  In  this  part  of  the  system  the  mountains  form  short  nmges,  very 
steep,  and  full  of  fantastically-shaped  needles,  horns,  minarets,  pyramida, 
and  projecting  boeses.  In  the  deep  narrow  vallejrs  lying  between, 
numerous  water^courses  have  their  origin,  which  flow  southwards  to 
join  the  Rio  Cesar. 

One  portion  of  the  main  chain,  however,  instead  of  trending  6ouUi-eaat- 
wards,  continues  to  follow  a  due  easterly  direction,  at  least  for  a  time ; 
for  it  soon  bifurcates,  sending  off  one  branch  to  the  north-east^  whilst  the 
other  continues  to  pursue  the  prevailing  west-east  direction  characteriaUc 
of  the  western  chains  of  the  system.  This  last  branch,  after  proceeding  for 
a  time  with  a  due  easterly  trend,  likewise  bends  round  to  the  ea>)t-north- 
east  anrl  north-east,  finally  disappearing,  like  its  fellow,  the  true  north- 
eastern branch  of  the  main  chain,  in  the  sandy  plains  of  the  Groajira 
Peninsula.  Both  branchns  have  a  steep  descent  towards  the  east.  At 
about  7."V  IS  the  north  oastern  b^-ii!!--}!  has  already  snnk  down  to  4600- 
5200  feet ;  the  southern  branch  in  about  the  some  longitude  has  an  alti- 
tude of  5.500  feet. 

Beyond  these  two  branches  of  the  main  chain,  on  the  east  aiei  south- 
east, conies  a  hilly  region  uf  peculiar  formation,  and  barely  exceeding  3200 
feet  in  height.  It  bears  the  name  La  vSierrita,  and  differs  in  geological 
formation  from  the  central  mountain  nuuss  of  the  Santa  Marta.  But  to 
understand  properly  this  part  of  the  system  it  is  necessar}'^  to  consider  the 
geology  of  the  region,  inchuling  that  of  the  Andes  range,  which  here 
approaches  close  to  tlie  Santa  Marta. 

The  Sierra  Nevada  sends  out  a  branch  towards  its  north-west  angle, 
which,  after  forming  a  secondary  nucleus  in  San  Lorenzo,  terminates  at 
the  sea-coast  in  Cabo  de  la  Aguja  or  Needle  Point,  a  little  to  the  north  of 
the  old  town  of  Santa  Marta,  the  capital  of  the  State  of  Wftgdt^nft.  The 
San  Lorenzo  is  so  densely  wooded  as  to  be  ahnost  impassable ;  and  by  its 
numerous  spun  it  makes  the  coast-line  veiy  irregular  and  procipttoua. 
Beyond  these  meagre  facts,  next  to  nothing  seems  to  be  known  about  it^ 

GiOLOGY.— The  central  nucleus^the  snowy  range  and  those  in  im- 
mediate connection  with  it— consists  ahnost  entirely  of  granite,  togetherwith 
some  crystalline  slates.  The  east- west  chains  in  the  western  part  of  the 
system  are  composed  of  granite  and  s}  cnite,  which  in  the  neighbourhood  of 
the  town  of  Santii  Marta — ^the  San  Lorenzo — are  surrounded  by  eztemal 
layers  of  crystalline,  micaceous,  and  green-coloured  slates.  On  the  extreme 
south-west,  the  Aito  de  la.^  Minas  is  built  up  of  red  sandstone  and  porphyritic 
qnartz,  and  the  savannahs  of  the  Rio  Cesar,  still  farther  to  the  south,  are 
underlain  by  red  argillaceous  sandstone^  which  is  frequently  cupriferous  and 
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often  seamed  with  porphyritic  quartz.  A  low  range  of  hills,  composed  of 
porphyritic  rocks,  and  having  a  north-Tiorth-east  strike,  flanks  tlie  poiith- 
eastera  slopes  of  the  Santa  Martu  group,  extending;  fippai  cutly  from  end 
to  end  of  the  entire  mountain-mass,  and  formiiii^  the  north-western 
boundary  of  the  Rio  Cesar  valley.  The  Sierrita,  which  stretches  beyond 
the  north-eastern  extension  of  the  Rio  Cesar,  is  made  up  of  many 
older  eruptive  rocks,  variously  arranged,  and  partaking  in  part  of  the 
character  of  greenstone.  This  hilly  tract  lies  around  the  head- waters  of 
another  river,  the  Rio  Rancheriii,  which  for  some  distance  continues  the 
Rio  Cesar  valley  in  the  same  dirccLion,  but  itself  flows  north-eastwards 
(not  south-westwards  like  the  Rio  Cesar),  and  finds  an  outlet  in  the 
CSiribbe«D  Sea,  Bear  the  town  of  Rio  Hacba,  to  the  west  of  the  Golf  of 
Maiaeaybo. 

Oppodto  the  southern  angle  of  the  Santa  Marta  triangle,  across  the 
Rio  Cesar  valley,  to  the  east,  a  little  below  latitude  10*  north,  the  Andean 
Cordillera,  which  at  that  part  bears  the  name  Sierra  de  los  Motilones, 
from  the  nattre  Indian  tribe  who  inhabit  its  western  declivity,  attains  an 
sltitode  of  about  8200  feet.  With  a  northern  trend,  whidi  ooineides 
generally  with  longitude  73*  W.,  the  Andes  gradually  approach  the 
Santa  ICarta ;  this  part  of  the  Cordillera,  whidi  is  called  the  Sierra  de 
Perija,  is  probably  about  9000  feet  high.  Along  its  western  side  nm 
lower  ranges  of  foot-hilk  of  the  same  porphyritic  formation  as  the  range 
which  flanks  the  opposite  side  of  the  Rio  Cesar  valley.  At  the  point 
where  the  Andes  approach  within  six  miles  of  the  Sierra  Nevada,  they 
make  an  abrupt  bend  to  the  north-east,  Here  is  their  culminating  point 
in  the  north,  the  Cerro  Pintado,  as  they  arc  called  at  the  elbow,  rising  to 
about  10,000  feet.  From  this  point  the  Cordillera  falls  away  in  easy 
curres,  but  with  a  rapid  descent,  towards  the  Goajira  Peninsula. 

The  Siwra  de  Perija,  which,  it  will  be  remembered,  has  a  northern 
trend,  has  an  entirely  different  geological  formation  from  the  Sierra 
Nevada.  Its  western  outliers  rest  upon  the  same  porphyritic  quartz  as 
that  of  the  opposite  exterior  edge  of  the  Nevada ;  but  there  the  resem- 
blance ceases;  for  upon  this  rock  is  superimpo'^ed  a  mass  of  red  argilla- 
ceous sands  ton  ps,  which  seem  to  be  non  fossililerous.  These  sandstones,  in 
conjunction  with  conglomerates,  constitute  the  essential  part  of  all  these 
foot-hills  up  to  a  height  of  3200  feet,  and  even  to  8000  feet  in  the  Cerro 
Pintado.  Dr.  Sievtis  ^  suggests  that  this  porphyry  formation  may  be 
identical  with  that  \vhi<  li  js  alleged  to  occupy  a  peculiar  position  in  the 
Argentine  Republic  and  in  Chili,  an<i  which  is  assigned  to  the  Mcsozoic 
*ge.  The  whole  of  the  u])pcr  i)ortions  of  the  Cordillera  consist  of  thick 
strata  of  limestone,  which  must  be  counted  as  belonging  to  the  Chalk. 
They  constitute  tlie  principal  clemcnL  in  the  highest  summits  all  along 
the  range,  but  are  also  found  in  places  as  low  as  2900-3000  feet.  Their 
Strike  is  mostly  from  north-northeast  to  north,  turning  to  east-west 
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beyond  Cerro  PinUilo,  and  they  ure  faulted  at  a  very  steep  angle  against 
the  Sierra  Xevad.i.  A  little  to  the  south  of  11°  N.  latitude,  Dr.  Sievers 
avers  that  the  two  systems — the  Andes  and  the  Santa  Martha — ^unite,  the 
junction  being  effected  within  the  curve  M'hich  tlie  liio  Kancheria  makes 
in  turning  from  north  caiit  to  north,  before  reaching  the  Caribbean  Sea, 
and  within  a  triangle  formed  by  the  towns  Fonseca,  Treinta,  and 
Soldada 

In  this  district  the  Siemta  haa  its  strike  in  the  same  north-noiih-east 
direeti<»i,  towards  Treinta»  as  the  Cordillera ;  and  consuts  of  rugged  hiOs 
of  granite,  syenite,  and  dioritic  porphyry.  On  the  colminftting  point 
of  this  hilly  region,  at  an  altitude  of  3600  feet^  sandstones,  tilted  into  a 
perpendicnUr  position,  suddenly  make  their  appearance.  They  contain 
fossUs  of  the  Chalk  formation,  and  have  the  same  structure  and  proper- 
ties, and  are  of  the  same  age,  as  the  sandstones  of  the  Certo  Pintado^ 
and  consequently  exhibit  distinctively  Andean  characteristics.  Also,  on 
descending  from  this  point  east^outh-eastwards  into  the  Rancheria 
valley,  one  crosses  a  series  of  limestone  ranges  all  having  a  north-north- 
east strike,  and  partly  lying  steeply  inclined  towards  the  east^outh-east 
On  the  Hancheria  itself,  about  330  feet  above  its  bed,  the  strata  undeF 
lying  this  limestone  become  distinctly  visible.  They  are  of  the  same 
yellow  Mid  red  colour,  and  of  the  same  cretaceoos  and  marly  constitution, 
as  the  sandstones  of  which  certain  lower  parts  of  the  Andes  chain  are 
built  up.  The  same  strata  are  continued  on  the  opposite  side  of  the 
river,  conjoined  with  a  much  disturbed  system  of  alternate  layers  of  grey 
and  white  quartzo.se  sandstones,  mixed  with  coal,  and  belonging  probably 
to  the  Mesozoic  era,  or  })erhap8  even  ono  ■^till  younger.  Between  these 
precisely  similar  strata  of  the  Cordillera  and  the  fSierra  Nevada,  the  Rio 
Kancheria  hm  cut  its  way,  in  a  narrow  canon ;  that  is,  in  an  isoclinal 
not  a  synclinal,  valley. 

The  Andean  limestone  strata  are  also  found  somewhat  furtlier  to  the 
south- west  of  the  Sierrita,  where  they  are  separated  from  the  rocks  lying 
to  the  north  of  the  Rio  Rancheria  (which  here  flows  nearly  east),  by  being 
pushed  forward,  and  are  torn  by  a  double  rent  both  in  strike  and  in  dip. 
Through  this  gap  the  Rio  Rancheria  finds  its  way  out  of  tlie  Sierra 
Nevada. 

To  sum  up  the  resiUts.  Throughout  the  whole  of  the  eastern  half  of 
the  Sierra  Nevada  the  crystalline  primitive  rocks  show  distinct  nmrks  of 
stratification,  and  are  characterised  by  the  same  strike  (north-noith-east) 
and  the  same  dip  (south-south-east)  as  those  which  prevail  in  the  Cordillera 
of  the  Andes.  In  the  west  of  the  Santa  Marta  system  the  chains  have  an 
east-west  trend ;  and  this  is  in  part  the  He  of  the  strata  as  well,  as  appears 
in  the  clay  slates  and  sandstones  of  the  savannahs  and  the  Alto  de  hs 
Minas.  The  stratified  rocks  of  the  Sierra  de  Perija  reappear  in  certain 
spots  on  the  other  side  of  the  Rio  Cesar  valley,  on  the  south-eastem  face 
of  the  Santa  Marta  system,  but  only  on  this  side,  and  not  to  a  greater 
height  than  3200  feet  All  the  rest  of  the  Sierra  Nevada^that  ib,  the 
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maiu  bulk  of  the  mountains — iti  much  older  than  the  Andean  Cordillera. 
The  mouatalos  which  lose  themselves  in  the  Goujira  Peninsula  seem  to 
belong  to  the  Sierra  Nevada,  and  may  i^  issibly  belong  also  to  the  Andes. 
But  this  can  only  be  settled  by  a  scieatilic  examination  of  tlieir  constituent 
rocks. 

Before  giving  a  brief  account  of  the  hydrography  of  the  system,  a  few 
words  descriptive  of  the  northern  slope  must  be  added.  Beyond  the 
centra]  snowy  chain  the  deseent  ii  at  fint  very  gentley  but  as  the  moun- 
taios  approach  the  sea  it  aoon  beeomes  very  steep.  The  geological 
constitution  of  the  rocks  Is  still  granite  and  crystalline  slates.  The 
whole  of  the  northern  face  of  the  system  is  furrowed  by  mountain 
toirents,  which  make  iheir  way  to  the  sea  from  the  heights  above  by 
means  of  steep  cascades.  The  waters  rush  along  at  the  bottom  of  rocky 
troughs,  160d  feet  deep^  between  smooth  perpendicular  walls  and  over 
many  blocks  of  nucaceous  stone.  The  broken  cascadesi  seen  from  a  dis-. 
tanee  out  at  eea»  have  the  appearance  of  snow,  and  thus,  by  suggesting  a 
great  height  of  mountain  above  the  snow-line,  strengthen  the  illusion 
that  the  Santa  Marta  Mountains  have  a  much  greater  altitude  than  that 
which  in  reality  they  can  lay  claim  to. 

Hydrography. — The  hydrographical  centre  of  the  system  is  identical 
with  the  orographical — the  central  snowy  chain.  On  the  west  side  of 
this  rises  the  Cataca,  in  the  bowl  or  depression  between  the  Kungukaka 
and  the  Curucata  ranges.  On  rcacliing  the  plains  the  Cataca  is  joined  on 
the  left  hand  by  the  Rio  de  la  Fundacion,  whose  head  waters  lie  amidst 
the  south-western  spurs  around  San  Sebastian.  Further  north,  on  the 
!>ame  face  of  the  system,  rise  the  various  feeders  of  the  Rio  Frio,  which, 
together  with  the  Cataai,  pour  their  waters  into  the  Cit  naga  Grande,  an 
extensive  laj^oon  intervening  between  the  mouth  of  the  Magdalena  and 
the  Sierra  Nc\  a  l.i,  iml  fenced  oH  from  the  sea  by  the  long  nan'ow  sand- 
spit,  calkil  the  Ibic  of  Sal:im  iiK.i,  which  lies  atlnvaiL  its  entrance.  To 
enumerate  the  numerous  U>nents  which  seam  the  northern  slopes  would 
be  tedious,  and  none  i>ossess  sufficient  importance  in  themselves  to  justify 
a  separate  mention.  Kearly  all  have  their  sources  high  up  in  the  snowy 
fields  of  the  central  chain.  It  only  remains  to  notice  the  Kio  Eaucheria 
and  the  Bio  Cesar,  with  the  tributaries  of  the  Utter. 

The  Rio  Bancheria  takes  its  rise  to  the  east  of  the  central  snowy  mass, 
flows  eastward  between  the  bifurcating  ranges  of  its  eastern  extension, 
then  south-eastwards  as  far  as  Fonseca,  where  it  bends  towards  the  east^ 
then  towards  the  north-east^  passing  between  the  Sierra  Nevada  and  the 
Gordilleia,  as  already  stated,  and  finally  curves  round  so  as  to  reach  the 
Garibbean  Sea  a  little  to  the  east  of  the  town  of  Bio  Hacha.  At  its 
mouth  it  changes  its  name  to  Bio  Calancala.  The  Bio  Bancheria  receives 
two  or  three  unimportant  tributaries  on  its  left 

The  sources  of  the  Bio  Cesar  are  contained  in  the  giauitie  centre  of 
the  system,  but  are  situated  not  higher  than  3000  feet  above  the  sea. 
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Belm  reaching  the  long  valley  whfdi  parte  the  hase  of  the  Nevada  from 
that  of  the  06rdQIera>  the  river  traversee  the  Sierrita.  But  during  this 
part  of  itB  course  ite  Tolume  h  exceedingly  small ;  in  fact,  during  the  dry 
season  its  bed  dries  up  altogether  for  a  length  of  25  miles^  from  San  Jaan^ 
where  it  turns  south-westwards  along  the  Talley*  to  the  point  where  it  ie 
joined  by  its  right-hand  tributary,  the  Badillo.  The  same  fate  overtakes 
the  left-hand  affluents  which  reach  it  in  this  the  upper  part  of  ite  coorae. 
None  of  the  streams,  however,  which  drain  the  weetern  slopes  of  the 
Sierra  de  Perga  are  at  all  long,  and  consequently  they  at  no  time  augment 
the  volume  of  the  Bio  Cesar  to  any  considerable  extent  But  with  three 
of  its  right-hand  tributariee — the  Badfllo,  the  Guatapuri,  and  the  Arigaaiii 
— the  case  is  quite  difTorent  The  first^named  brings  down  a  considerable 
body  of  water,  which,  on  being  poured  into  the  bed  of  the  Rio  Cesar, 
first  entities  it  to  be  called  a  river.  The  Guatapuri,  a  few  miles  lower 
down,  has  a  less  volume  of  water,  but  is  very  impetuous,  and  is  il  le  to 
rise  suddenly  and  overflow  its  banks.  By  this  addition  the  Kio  Cesar 
becomes  300  yards  wide — the  same  width  it  had  at  San  Juan,  but  is  much 
deeper.  Some  distance  below  this  confluence  the  Rio  Cesar  has  deserted 
its  old  bed,  and  now  flows  in  a  new  one  more  to  the  south-east.  Here 
also  it  divides  into  two  branches,  forming  an  island  some  15  miles  long. 
Tho  north-western  branch,  which  is  broad  and  shallow,  is  the  real  river  ; 
the  south-eastern  is  narrow  and  deej),  and  was  constructed  artificially  by 
a  Colombian,  who  caused  the  waters  of  the  main  river  to  turn  aside 
for  the  purpose  of  irrigating  his  farm.  The  original  lied  of  the  Rio 
Cesar  is  now  occupied  by  an  aliluent  called  the  Kio  Guaimaral,  which 
catches  up  the  numerous  streams  that  come  down  fi  oni  the  soutli-e:istorn 
slopes  of  the  Sierra  Nevada.  The  Rio  Ariguani  springs  from  the  Chin- 
chicua  range,  at  a  height  of  about  11,000  feet;  it  then  skirts  the  south- 
western spur  of  the  Nevada — the  Alta  de  las  Minas — and  after  traversing 
the  swampy  savannahs  that  fill  uj)  the  angle  between  the  Magdalena  and 
the  Cesar,  joins  the  latter  a  .shoil  distance  above  its  entrance  into  the 
Laguna  de  Zapatosa.  The  waters  of  the  Rio  Cesar,  flowing  almost  due 
south,  meet  the  stronger  current  of  the  Magdalena,  which  flows  north, 
and  consequently  aie  dnven  back  upon  themselves ;  the  backwater  thus 
caused  overflowa  into  the  natural  reserroir  mentioned,  the  Zapatosa 
Lagoon. 

In  connection  with  the  Cesar  and  the  Rancheria,  Mr.  Simons  is  inclined 
to  believe  tbat  in  former  times  the  Bio  Magdalena  may  have  utilised 
their  common  valley  as  a  channel  to  the  sea»  finding  its  outlet  to  the 
east  of  the  Sierra  Nevada*  either  at  Bio  Hadia  or  in  the  Gulf  of  Marar 
caybo.  The  ten  or  twelve  miles  which  separate  the  two  rivers  is  a  level 
plfun.  The  difference  of  elevation  between  Fonseca  on  the  Bancheria 
and  San  Juan  on  the  Cesar,  on  the  one  hand,  and  El  Banco,  at  the 
confluence  of  the  latter  river  with  the  Magdalena,  on  the  other,  is  at 
the  present  time  only  460  feet.  A  slight  rise  of  the  ground  on  the  east, 
at  the  foot  of  the  Andes,  would  easily  account  for  the  present  nortbci  ly 
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coarse  of  the  Magdalena.  If  this  theor}'  is  sound — and  it  has  the  sup- 
port of  M.  Eli8(''0  Ri^clus  also — the  Goajira  Poninsnla  would  he  the 
alluTial  delta  of  mme  formpr  larp;c  river  which  foniid  its  way  along  the 
western  foot  of  the  Andean  Cordiiiera,  separating  it  from  the  Santa  Marta 
fyitem  on  the  north-west. 

Climatic  Relations,  Vegetation,  Cultivation.— Notwithstand- 
ing the  short  distance  between  them,  the  northern  and  the  southern 
felopea  of  the  Santa  Marta  Mountains  differ  as  widely  as  po.^sil)le. 
Whereas  the  former  are  densely  wooded,  being  covered  from  4000  feet 
downwards  to  the  sea  coast  with  viigin  forests  of  true  tropical  luxuriance 
and  moistness,  the  latter,  above  63U0  feet,  are  nothing  but  naked  rocks. 
Thu  difference  depends  upon  climatic  conditions.  During  the  greater 
part  of  the  year  the  north-east  trade-wind  strikes  against  the  northern 
slopes,  cMsuig  a  heavy  precipitation  moraoTer,  daring  the  ramy  season, 
▼hieh  lasts  from  Aiigusl  taU  the  end  of  October,  and  does  not  entirely 
give  way  to  the  dry  season  nntil  the  end  of  December,  (he  same  side 
of  tbe  mountains  is  kept  wrapped  in  dense  mists  by  the  prevalent  winds, 
which  blow  from  the  west  and  north-west  Theie  is  also  a  second  rainy 
season,  lasting  from  the  middle  of  April  to  the  end  of  May  or  beginning 
of  Jnne.  At  these  times  the  mountain  torrents  become  gpiged*  and 
poor  down  immense  quantities  of  water  upon  the  nanow  fringe  of  low 
gnnmd  whieh  skirts  tiie  sea,  innndating  the  entire  stretch  between 
the  towns  of  Santa  Marta  and  Bio  Haeha.  Consequently  this  region 
ii  then  no  longer  passable,  beng  converted  into  a  red,  greasy,  loamy 
•oil  or  grey  sandy  dietritus.  It  gives  off  malarious  effluvia,  and  becomes 
a  breeding-place  for  swarms  of  insect  pests — mosquitoes,  ants  (black, 
white,  red,  yellow,  some  of  hideous  size),  stinging  flies  (zaneudat),  sand 
fleas  (/n'7?/(7.s-),  and  various  larval  monsters  of  microscopical  size. 

On  the  southern  slopes,  whilst  the  mountains  above  6300  feet  ore 
quite  destitute  of  forest,  below  that  line  they  are  covered  with  vegeta- 
tion. This  fact,  that  the  upper  margin  of  the  zone  of  forests  comes  so 
low  down,  is  peculiarly  characteristic  of  the  Sierra  Nevada  ;  for  both  in 
the  mountains  which  occur  in  Venezuela  and  in  those  which  hchmLC  to 
the  Colombian  province  of  Santandcr,  as  well  as  on  the  Sierra  tie  i'erija, 
the  superior  forest  margin  lies  at  an  altit\ide  of  about  8200  feet  And 
this  is  not  the  only  botanical  peciiliaiit}  vi  the  Santa  Marta  Mountains, 
At  an  altitude  of  9200-10,200  feet  the  Andes  rose  (Be/aria)  gious  in 

form,  13  feet  hie^h  ;  hero  also  a  species  of  Espeleiia  {caWed  by  the 
Arbuacos  Freilijmi)  is  found  in  tree  form  at  an  altitude  of  8200  feet. 
Neither  of  these  plants  occurs  in  tree  form  anywhere  else  in  Venezuela 
and  Colombia  ;  there  the  former  is  always  a  shrub,  and  the  latter  a  low 
plant.  In  the  Nevada  the  Indians  cnltivato  the  coca — a  fact  which  is 
the  more  remarkable  since  its  proper  habitat  lies  far  to  the  south,  whilst 
in  the  intervening  countries,  as  wed  as  in  Venezuela,  it  does  not  occur 
at  all. 
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The  valley  of  the  Kio  Cesar  is,  however,  in  respect  of  cultivation,  the 
most  in^jortaiit  region  of  the  State  of  Magdalena.  The  only  exception 
to  the  general  fertility  is  the  region  about  San  Juan,  in  the  upper  and 
naiTower  }>art  of  the  Rio  Cesar  basin.  There  it  is  hot  aiul  ;irid,  and  the 
soil  is  consequently  barren,  producing  nothing  but  cacti,  with  nut-trees, 
brazil-wood,  sassafras,  etc.  The  chief  pi  (bluets  are  coffee  and  sugar, 
which  are  grown  on  the  lower  slopes  of  the  hills  on  both  sides  of  the 
valley.  Higher  up,  on  the  Cerro  Pintado  and  the  Sierra  de  Perija,  the 
forests  are  rich  in  cmchona  bark  and  indfa-iubbeir.  The  Bio  Cesar,  after 
receiving  the  Ouatapuri,  flows  through  a  forest  tract  of  cedar,  branl- 
'  wood,  and  lignum  ykm;  and  from  the  same  point  its  valley  begins  to 
widen  out  into  expansive  savannahs,  which  at  certain  portions  of  the  yesr 
support  great  herds  of  cattle.  During  the  dry  season  of  summer  the  herdi 
are  drivoi  down  to  the  fresher  herbage  that  grows  on  what  at  other 
times  are  marshes,  islands,  and  lagans  situated  along  the  course  of  the 
main  river  and  its  tributaries.  Below  the  confluence  of  the  Atagoani 
with  the  Cesar  the  low-lying  marsh-lands  are  utilised  for  the  cultivatioD 
of  great  quantities  of  Indian  com. 

The  country  that  skirts  the  western  spurs  of  the  Sierra  Nevada,  from 
beyond  Alta  de  las  Minas  northwards  to  the  river  Cataca,  is  almost 
entirely  uninhabited  and  uncultivated,  being  occupied  by  dense  virgin 
forests.  But  still  further  north,  between  the  Cataca  and  the  old  town  of 
Santa  Marta  (founded  in  1525  by  Rodrigo  Bastidas),  numerous  settiements 
are  said  to  be  springing  up,  chiefly  for  the  cultivation  of  tobacco,  cacao, 
Indian  com,  and  plantains. 

In  tlie  districts  around  the  head  waters  of  the  Eancheria,  on  the  east 
of  the  Sierra  Nevada,  cattle  rcarinji  and  cattle-feeding  again  form  the 
chief  occupations  of  the  inhabitants  j  and  a  little  trade  is  done  in  brazil- 
wood and  horses. 

In  respect  of  mineral  wealth,  copper  is  reported  to  be  abundant  on 
the  banks  of  the  Sevilla,  a  tributarj''  of  the  Kio  Frio,  on  tlie  west ;  about 
the  Alta  de  las  Minas,  and  at  other  places  among  the  south-western 
spurs  and  outliers  of  the  system ;  also  at  Espiiitu  Santo,  between  the 
SieiTa  de  Perija  and  the  liio  Cesar.  Gold  is  found  in  the  Rio  Dibidia  on 
the  north ;  in  the  Rio  Sevilla ;  and  at  one  or  two  other  isolated  points. 
Deposits  of  coal  occur  sporadically  at  various  places  in  the  valley  of  the 
Kio  Cesar,  especially  at  Espiritu  Santo. 

Population.— The  population  fall  into  three  categories  :~-<i)  Colom- 
bians, the  offspring  of  old  Spanish  fused  with  Indian  Uood ;  (2)  the 
Ariiuacoe;  and  (3)  the  Motilones. 

(1)  The  Colombians  constitute  the  only  really  civilised  element  in 
the  population ;  they  are  the  cattlo-breederS)  the  ooflbe  and  sugar  planteis, 
who  make  the  Rio  Cesar  valley  the  most  fruitful  part  of  the  entire  State 
of  Magdalena.  iFonnerly,  they  were  in  a  much  more  prosperous  oondition 
than  they  are  nowadays;  but  the  bad  political  administration,  and  the 
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liiany  political  rcvuluLioiis  and  disorders,  particularly  that  of  IbGO,  from 
which  the  States  of  Colombia  have  siifTered,  have  nearly  ruined  tluj  once 
floarishing  towns  of  the  Rio  Cesar  valley,  Uiii  many  of  these,  noLw  ith- 
standing  the  want  of  good  means  of  communication,  are  now  beginning  to 
rariye,  and  th«ir  inhabitants  are  turning  their  attention  to  iiesh  objecta 
of  oultare^  aacih  la  «^ee,  sugar,  dnehona,  etc 

(2)  The  MoUlonaa,  who  are  eatimatod  to  number  about  3500,  inhabit 
a  ^'naerre  tenitoiy,*'  the  centre  of  which  ia  the  decayed  townof  Eapliita 
Santo,  at  the  western  foot  of  the  Siena  de  Perija.  In  spite  of  the  efforts 
of  the  Colombian  central  GoTemment  for  their  eivilisation,  they  atill 
maintain  thenuelyes  in  a  condition  of  aemi-independenee^  and  often 
occasion  mnch  tnyuble  to  the  more  peaceful  aettlera  in  their  yicinity; 

(3)  The  Arhuacos,  who  dwell  on  the  Sierra  Nevada,  and  who  therefore 
ara  a  tace  of  monntajneeis,  are  fast  aubmitting  to  the  influences  of  civiliaa- 
tion ;  moat  of  the  younger  men  can  now  read  and  write  Spanish.  This 
people,  who  number  about  3700,  are  peaceful  and  agrieultural,  and  lire 
almost  entirely  upon  vegetable  food.  As  a  race  thej  are  idle,  and  some- 
what lethargic,  both  physically  and  mentally.  Their  principal  occupations 
are  the  rearing  of  cattle,  the  making  of  nets,  hammoclo,  bags,  and  other 
receptacles  of  the  fibres  of  the  American  agave,  which  grows,  below  6700 
feet,  in  the  vicinity  of  nearly  every  Arhuaco  village.  They  also  possess 
many  coca  plantations,  which  ai'e  cultivated  for  the  most  part  between  the 
limits  of  2600  and  5200  feet^  though  the  plant  will  grow  and  thrive  both 
at  higher  and  lower  levels.  The  Arhuacos  are  large  eaters,  taking  a  great 
number  of  meals  a  day ;  they  are  fond  of  dancing ;  and  are  subject  to  the 
influence  of  sorcerers  {mai/uw^).  The  sexes  live  ptrictly  apart ;  custom  e^  cn 
prescribes  that  the  husband  dwell  in  a  sejiaratc  hut  from  that  which  is  the 
liomo  of  his  wife  and  children.  The  male  population  have  a  very  curious 
way  of  chewing  the  leaves  of  the  coca  plant  {ErythroxyUm  Coca).  Every 
Arhuaco  Indian  carries  about  with  him  a  gourd,  shaped  like  an  hour-glass, 
which  contain-,  a  mixture  of  calcined  and  pulveriae  l  roasted  sea-shells 
reduced  to  a  yellowish  brown  paste.  After  he  has  taken  the  coca  leaf 
into  his  mouth,  he  adds  to  it,  by  means  of  a  smooth  piece  of  stick,  a  little 
of  this  pasty  mixture,  and  then  proceeds  to  chew  the  coropoLiad. 

Dr.  Sievers  is  of  n pinion  that  this  people  are  not  descended  from  the 
original  inhabitants  of  the  country,  the  Taiiunas,  who  ottered  such  a  sfcout 
resistance  to  the  lirst  Spanish  arrivals ;  he  regards  them  rather  as  the 
survivals  of  various  races  who  have  been  driven  back  by  the  Spanish 
conquerors  into  the  comparatively  inaooessible  moantainoos  regions  of  the 
Sietra  Nevada,  and  is  disposed  to  take  the  Goijiras,  who  lead  a  nomad 
existence  in  the  sandy  plains  of  the  peninsula  bearing  that  name,  for  the 
descendants  of  the  warlike  Tafronas.  The  two  peoples  form  in  every 
respect  a  striking  contrast  with  each  other.  The  Arhnacos  are  shy,  peaee- 
fu],  almost  cowardly,  and  inhospitable  (though  formerly  this  was  not  the 
can) ;  they  do  not  carry  weapons,  and  are  well  clad.  The  Ooajiraa  always 
go  armed,  are  remarkable  for  physical  strength,  are  warlike,  extremely 
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hosjjitable,  and  almost  dcstituLc  of  clothing.    Whilst  the  former  lead  an 
indolent  life  amongst  thu  mountains,  in  dutiful  submission  to  the 
Colombians,  the  latter  cling  with  tenacious  courage  to  their  indepetideucc 
in  the  midst  of  their  melancholy  and  well-nigh  impenetrable  wastes 
aaad. 

The  territories  of  the  Motiloiiee  and  the  AAumoob,  aUhoiic^  lepantod 
from  each  other  hy  the  yalley  of  the  Bio  Ceaar,  form  poHtie^y  the 
"  Tenitorio  Nadonal  de  la  Nevada  y  Motfloneei"  in  immediate  dependence 
upon  the  central  Government  of  Colombia,  and  are  administered  by  a 
prefect  haymg  his  headquarters  at  Atanques,  a  mountaln-town  sitoated 
on  the  east  of  the  Sierra. 


ON  REALISTIC  AND  DRAMATIC  METHODS  IN 

TEACHliNG  GEOGKAPHY. 

By  William  Jolly,  H.M.  Inspbgtob  or  Schooia 

(COMOLUSION.) 

EXAMPLES  OF  DEMONSTRATIVE  AND  DRAMATIC  METHODS 
IN.  TEACHING  GEOGKAPHY. 

I. — ^LATTTUDE  and  LONGITtTDE. 

1.  The  (lij/iadh/  f  ih  saihi tig  position  on  a  Globe. — Use  a  plain,  unmarked 
sphere — a  common  hall  or  orange  will  do.  Mark  a  crc^s  upon  it.  Ask 
the  pupils  to  describe  its  place.  Show  the  imjiossibility  of  doing  so,  as  it 
is.  The  cross  is  neither  up  nor  down,  right  nor  left,  north,  south,  east 
nor  west,  top,  middle  nor  ))ottom — as  you  have  only  to  change  the 
position  of  the  globe  to  nullify  any  description  of  its  place.  Thus  they 
vividly  realise  the  ditliculty  of  describing  place  or  locality  on  an  unmarked 
sphere  or  globe  under  non-stationary  conditions. 

2.  FUitKj  Pohir  Points. — Make  iL  l  evolve.  At  once,  we  have  two  fixed 
points — the  ends  of  the  axis  (or  axle)  of  rotiition.  These  are  called  poles 
^which  can  be  indicated  by  means  of  a  wire  run  through  the  orange, 
round  which  it  is  made  to  ttun.  Care  should  be  taken  to  see  that  they 
truly  understand  the  realities  as  to  aads  and  poles,  and  to  discriminate 
hetween  this  use  of  the  word  "pole"  and  the  common  one — a  most  frequent 
source  of  error,  or  at  least  bad  association,  in  young  minds.  Utilise  its 
derivation,  from  mSAos,  a  point,  irlAccv,  to  more,  akin  to  jccXAciy,  to  dnre. 
These  pomts  are  called  north  and  south  poles:  either  being  either;  hat 
one  being  selected  as  north.  We  can  now  state  the  disUmce  of  our  cross 
from  either  pole. 

3.  Dnwmg  an  Equaiar. — ^To  help  us  to  measure  the  distsnoe  from  the 
poles  found,  we  draw  a  line  round  the  globe  equally  distant  from  the 
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poles,  in  the  direction  of  the  rotation.  TTiis  is  called  an  equator,  or  equal 
divider.  We  can  now  say  more  readily  whether  the  cross  is  half-way 
between  the  poles,  or  how  far  it  is  from  this  position. 

4.  Finding  Latitude. — It  will  be  better,  however,  to  reckon  the  position 
of  the  cross  from  one  thing  rather  than  two — that  is,  froai  the  equator 
instead  of  from  either  pole.  Wo  can  thus  say  how  far  it  is  north  or  south 
of  the  equator.  This  is  called  latitude,  which  means  distance  from  the 
equator. 

9.  Pa/raXUk  (>f  Laixbude, — ^To  enable  xm  to  meaeure  latitude  accurately, 
we  draw  lines  at  regular  dlstaaces  parallel  to  the  equator.  These  are 
parallels  of  latitude.  They  tell  distanoe  north  or  south  of  the  equator. 

6.  Tk6  difficulty  of  deaeribing  pomi/m,  East  and  Wui, — ^We  can  now  give 
the  diatanee  north  or  south  of  the  equator,  hut  not  the  position  of  the 
eross  east  or  west  The  globe  reyolvee ;  so  that  we  cannot  say  it  is  on 
the  east  or  on  the  west  side,  because  the  west  at  once  becomes  east^  and 
east  becomes  west.  We  must^  therefore^  have^  as  in  latitude,  some  pdnt^ 
or,  better,  some  line  to  count  from.  But  latitude  is  reckoned  from  a  line 
which  was  determined  for  us  by  its  equal  distance  from  the  two  fixed 
poles  of  rotation.  In  judging  as  to  a  place  being  east  and  west,  we  haye 
no  fixed  point  or  line.  We  must,  therefore,  fix  on  some  one  line  from 
which  to  count. 

7.  Tht  need  of  a  first  Meridian, — ^This  line  may  be  any  line,  as  being 
chosen  or  arbitrary,  in  the  absence  of  a  natural  means  of  fixing  it,  as  in 
latitude.  Hence  different  nations  have  chosen  different  first  lines  of 
reckoning — the  British,  the  great  national  observatory  at  Greenwich ;  the 
French,  Paris;  the  Amcricnns,  Washington;  and  so  on.  This  line,  from 
pole  to  jx>le  through  this  point,  is  named  a  meri<Uan^=^lm(i  of  mid-day; 
because  all  the  places  along  this  line  have  mid-day  at  the  same  moment — 
which  show.  Distance  east  or  west  of  this  first  meridian = longitude  or 
length.  Explain  that  the  words  "latitude"  and  "longitude"  were  so  named 
from  the  Roman  notions  of  the  size  of  the  earth ;  the  world  as  known  to 
them  being  longer  east  and  west  than  north  and  south;  hence  the  one 
measurement  was  by  length,  the  otlicr  by  breadth. 

All  iij.tions  7nuiit  reckon  from  the  same  line  in  latitude,  that  line  being 
fixed  in  nature.  In  longitude,  they  vary,  which  is  a  source  of  diiiiculty, 
the  one  system  requiring  to  be  translated  into  the  other.  Hence  the 
desirableness  of  having  a  Umeemd  Fwst  Meridian,  This  is  not  yet  gener-  '  ^ 
ally  agreed  on,  though  the  meridian  of  Femi  Isle  has  been  used.  Point 
it  out,  and  show  its  eentrality* 

8.  Meridian  Linee, — ^As  in  latitudOi  we  measure  longitude  by  drawing 
lines  or  meridians  at  equal  distances  on  both  sides  of  the  first  meridian. 
Show  how  these  all  pass  through  the  poles,  and  why  they  cannot  be  called 
faraUde,  like  the  latitude  lines;  as  they  are  not  parallel,  but  narrow 
conrerge  to  two  points  through  which  they  pass — ^the  poles. 


^  Oonupttd  hf  d  Iwooming  r,  ftom  the  dilllonlty  of  saying  nMUdia$i» 
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9.  Degrees  of  measurement. — TJic  distances  on  a  circle  are  cailcd  '.higrus., 
because  they  proceed  from  eacii  otiier  (jiadualh/,  hy  grades  or  de^//  '  .  Show 
how  a  circle  is  divided  into  degrees  ;  that  the  360"  fixed  on  (juI)  an  arbi- 
trary uuiiiber,  not  uecessar}' — for  100  in  a  decimal  system  would  l>e  better ; 
that  this  number  was  chu.>cii  fruiii  bciny;  one  divisible  by  more  numbers 
without  a  remainder  than  any  other,  that  ib,  by  all  numbers  up  to  12, 
except  7  and  1 1.  Then  make  the  pupils  name  the  number  of  degrees  in 
a  right  angle  or  quarter  circle =90° ;  in  a  semicircles  180%  etc 

10.  J}^iree8  on  /A«  Okbe, — Apply  all  tlus  to  the  globe.  Demonatnte 
how  latitade^  being  item  the  eqiiatmr  to  the  two  poles,  can  only  be  eoonted 
hj  a  quarter  circle  or  90* ;  and  lon|^tade,  being  east  and  west  of  a  central 
north  and  ionth  line,  can  be  counted  by  half  a  circle,  180*.  Show,  aUo, 
how  the  degrees  of  latitude  are  always  equal,  that  iB,  of  the  same  l^igth; 
and  how  degreee  of  longitude  mmt  vary  contmually  from  the  equator  to 
the  polee»  being,  in  fact,  merely  proportional  parte,  not  absolute  measoie- 
mentSb 

11.  PosUitm  on  a  ^/Ab  ahtohUdy  fieed  £y  hdiiude  and  bmgiiade. — ^Exhibit 
these  lines  on  a  good  globe  and  on  a  map  of  the  hemispherss ;  and  show 
how  the  ooMit  position  of  a  place  is  determined  by  the  two  together.  GiTS 
examples  and  exercises  in  latitude  and  longitude,  both  by  finding  out 
places  by  their  means,  and  by  giving  a  place  to  find  its  latitude  and 
longitude. 

U.— The  Pbenohena  of  Day  and  Niobt. 

In  the  absence  of  an  Orrery  (some  of  which,  however,  are  now  clii:a|» 
while  eflfective),  use  a  candle  or  lamj),  or,  better,  a  lamp  with  a  reflector, 
and  a  globe.  The  exposition  need  not  here  be  complicated  by  putting  the 
earth  at  its  angle  of  23^" ;  it  should  be  put  perpendicular. 

1.  2%  and  Night.—The  lighted  half^day ;  the  dark  half=night ;  the 
part  between  the  twos  twilight,  that  is,  the  lighi  Uiu/een  the  of  day 
and  the  Ught  of  nights  Mark  a  chalk  cross,  or  fasten  a  small  piece  d 
white  paper  on  the  globe,  and  show  how  it  passes  into  day  and  D%ht 
during  its  rotation;  taking  care  to  move  the  globe  from  west  to  east. 
Show  its  position  at  nudday  and  midnight  Show  the  place  and  the 
manner  of  sunrise  and  sunset,  tiie  moming  and  the  evening  twilights. 
See  that  the  real  wUun  of  all  these  changes  is  fully  understood— that  the 
sun  is  stationaiy,  and  that  loe  pass  In  and  out  of  the  ligjht  and  dark,  which 
are  also  stationaty,  as  caused  by  the  sun. 

2.  Hours  moved. — Put  a  chalk  cross  directly  under  the  suns=  12  o'clock 
or  noon.^  From  this  one  fact,  deduce  all  the  other  honrsi  with  gradu- 
ated difficulty — first  midnight  or  12 ;  then  moming  and  evening  at  half 
times;  then  forenoon  and  afternoon  at  quarter  times;  then  any  hour. 
Explain  fore-  and  after-noon;  and  ante  meridian  or  midday,  and  poet 

1  £zplaiu  that  runm  was  originally  the  ninth  hour,  or  three  o'clock,  hut  that  aftervudi 
tiM  Ghiudi  NTvicwy  allied  Bonw,  or  nooiw,  or  nlaw,  w«r»  dMUged  to  middar. 
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meriilian  ;  and  their  contractions  A.M.  and  P.M.  Also  explain  our  system 
of  courtini:  by  twelve  liours,  and  the  Italian  by  twenty-four  hours ;  and 
our  recent  attempt  to  introduce  the  natural  twenty-four  hours'  recki  >uing. 
Give  exercises  to  the  pupils,  by  placing  a  cross  at  any  position  in  the 
circle,  and  getting  them  to  tell  and  pf'otr  the  hour;  and  me  versa,  by 
naming  any  hour,  and  asking  them  to  turn  the  globe  to  the  requisite 
position,  and  to  prove  it. 

3.  Degrees  moved. — In  like  nKiiincr,  deduce  the  number  of  degiees 
movetl  throutrh  in  any  given  time.  Tiie  whole  circle  — 360*  =  24  hours. 
Give  numerous  exercises  in  degrees,  asking  children  to  tell  the  number  of 
degrees  moved  through  by  you,  and  vice  versdf  to  turn  the  globe  through  any 
number  oi  degrees  you  name.  Therefore  15*  «z«  moved  throngh  in  one 
hour.  IS*  £.  of  our  meridian  or  noons  one  hour  earlier  or  forenoon,  or 
iLM. ;  and  16*  of  itssone  hour  later,  or  afternoon,  or  p.m.  :  and  vice 
vend,  giving  hour  and  asking  degrees  passed.  Then  1*  of  longitudes 360th 
part  of  24  hours  or  a  days 4  minutes'  time.  New  York,  which  is  75* 
W.  long,  s 75  X  4s 500  minutess5  nours,  later  than  our  time.  A  tele- 
gnm  from  Britain  arrives  fiye  hours  earlier  than  it  was  sent  off. 

Give  varied  exercises  in  time  and  plaoe,  in  latitude  and  longitude  in 
both  ways — the  teacher  naming  time  or  degreee,  and  asking  results;  and 
vice  vendf  till  the  suhject  is  mastered. 

4.  How  longitvde  is  found  at  sea, — ^Explain  the  use  of  a  chronometer 
which  tells  Greenwich  time.  The  captain  finds  when  it  is  noon  at  ship^ 
and  thus  obtains  the  difference  from  Greenwich  in  minutes,  and  4  minutes 
=sl°.  Hence  he  deduces  his  longitude.  Explain  how  he  knows  when  it 
is  east  or  west  longitude.  This  is  the  mere  application  of  last  paragraph. 
Give  numerous  exercises  on  slates  as  above. 

III. — Circles  and  Zones  on  the  Globe. 

Use  a  terrestrial  globe ;  or,  better,  a  plain  sphere  or  large  ball,  with 
poles  and  equator  marked  on  it  Have  a  small  table — best  if  it  is  circular ; 
but  other  ?hapc  will  do.  In  the  centre  of  the  table,  mark  the  sun ;  a 
chalk  circle  with  rays  is  best ;  a  small  round  flat  stone,  or  other  flat  orna- 
ment, does  well.  But  do  not  use  anoiJier  globe  or  large  oljeci  for  the  sun,  as  its 
size  and  height  will  confuse  the  demonstrations.  The  flat  tabic  represents 
the  plane  of  the  earth's  orbit,  with  the  sun  in  the  middle  ;  the  sun  can,  at 
present,  be  xuarked  in  the  centre,  and  the  ellipticity  oi  the  orbit  may  be 
left  out. 

1.  If  tli£  earth  stood  vertical  hcfore  the  sun,  show  the  elYects :  (1)  day 
and  night  equal  all  over  the  world  ;  (2)  the  sun  would  always  shine  above 
the  equator ;  therefore,  no  variety  of  climate  except  that  caused  by  lati- 
tude— that  is,  there  would  only  be  the  gradual  diminution  of  heat  from 
torrid  to  frigid  ;  (3)  there  would  be  no  seasons. 

2.  The  earth's  incUmtion  and  the  Pole  Star. — Hold  the  globe  at  an  angle 
of  23^°.  Be  careful  to  explain  that  the  axis  always  points  in  the  one  absolute 
direciion:  which  may  be  represented  by  an  object  at  one  end  of  the  room, 
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80  that  the  axis  is  always  parallel  to  the  two  sides  of  the  room.  Show 
that  tliis  point  in  the  heavens  is  practically  the  pole  star — with  reason  of  ita 
name ;  and  the  effect  of  this,  that  in  the  rotation  of  the  earth,  the  whole 
of  the  other  stars  seem  to  whirl  round  this  one  star,  which  seems  to 
remain  stationary  ;  but  that  this  is  only  apparent,  the  heavens  no  more 
turning  round  than  the  room  does  while  the  globe  is  whirled.  Prove  thi^ 
by  making  a,  cvoaf,  on  the  globe,  and  showing  how  the  objecta  in  tlic  room, 
while  stationary,  are  seen  at  different  angles  all  round  the  circle,  as  the 
globe  turns.  This  should  be  carefully  demonstrated,  as  misconceptions 
ftie  oliwrwlie  eertain, 

3.  Tks  tarOCi  tiM^tno/Mm  and  Tropki,'^ls»it}mb  the  globe  At  23^*,  and 
pfore  the  results  by  moving  it  round  the  table,  noting  at  each  ppint  the  part 
of  the  globe  abore  which  the  sun  Is  vertiesL  This  is  done  by  holding  the 
globe  so  as  to  touch  the  edge  of  the  table,  the  surface  of  the  table  showing, 
by  where  it  touches  the  globe,  the  direction  of  the  sun's  rays  at  each  point 
thus  touched.  Start  with  the  part  of  the  table  whers  the  edge  touchss 
the  equator,  at  the  spring  equinox,  and  move  from  west  to  east  Kots^ 
specially  at  present^  only  the  four  quadrant  points,  and  mark  where  the 
edge  of  the  table  touches  the  globe  at  each  of  these  pointa 

(1.)  Starts  therefore,  at  the  left-hand  side  of  the  table,  looking  to  the 
assumed  pole  star  in  the  room,  as  settled  on.  There  the  sun's  rays  touch 
the  equator.  This  gives  rise  to  the  equinox^  or  time  of  equal  night,  all  over 
the  world.  Prove  this  fact  by  whirling  the  globe  and  marking  crosses  st 
different  latitudes,  and  noting  the  length  of  the  day  at  each.  (2.)  Move 
to  the  south  side  of  the  table,  and  show  by  where  the  table  edge  touches 
the  globe,  that  the  sun  now  shines  directly  on  the  earth  23^'  N.  of  the 
equator ;  and  that  as  the  earth  moves  from  this  point,  the  sun's  direct 
rays  fall  nearer  the  equator.  This  tnrning  point  is  called  the  Tropic'^-- 
that  of  C'T?/r'T,  from  the  sun  then  appearing  in  the  star  group  called 
Cancer,  the  crab.-  (f?  )  Move  to  the  right-hand  or  east  side  of  the  table 
where  the  edge  of  the  table  touches  the  equator  agnin  =iEquimx,  Call  tlie 
equinoxes  the  first  and  second  till  the  seasons  are  taught.  (4.)  Move  to  the 
north  side  of  the  table  where  the  edge  of  the  table  touches  23 J °  S.  of  the 
equator,  and  from  this  moves  nearer  to  equator  again.  This  is  another 
turning  or  Trffpk  point,  that  of  Caj/rio/m;  so  called  from  the  sun  appear- 
ing in  the  star  group  of  the  Homed  Goat  or  Caiierer.  (5.j  ^love  onwards 
to  our  starting-point,  where  the  sun  is  again  above  the  eqnator. 

Thus  we  prove  the  part  of  the  earth  upon  which  tlic  sun  shines 
directly  down  during  the  year,  and  the  position  of  the  tropics  =  23i'  north 
and  south  of  the  equator — the  whole  being  caused  by  the  number  of  the 
degrees  of  the  earth's  angle  of  inclination.  Draw  circles  representing 
these  tropics,  and  name  them. 

1  From  r|)Arid^ to  tun,  oonincted  «iih  lorfueo^totaiBortwfat;  <ngM,  atom  orllgafftor 

speech, 

3  Connect  etymologicully  with  the  disease  cancer,  which  is  so  called  from  ita  having  a 
centra  ud  1naiieh««  round,  liko  a  croft  and  Its  toflt. 
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4.  The  earth's  mdinaiion  and  (he  Potar  C^des, — ^Move  the  globe  round 
the  table  in  the  same  way,  stopping  specially  at  the  same  quadrant 
positions,  and  noting  the  circle  of  twilight  between  day  and  night.  If  the 
teacher  does  not  possees  or  doee  not  use  a  terrestrial  globe,  this  twilight  ^ 
drde  may  be  well  represented  by  a  laige  sheet  of  paper,  having  a  evcle 
cat  eat  of  it  the  size  of  the  globe  used ;  the  globe  being  placed  inside  diis 
circle,  the  paper  Is  held  vertically  to  represent  the  twilight  circle,  but 
care  should  be  taken  to  hold  it  always  at  right  angles  to  the  sun.  The 
phenomena  now  to  be  examined  are  those  at  the  two  poles.  (1.)  At  the 
fint  equinox,  the  daylight  falls  equally  all  over  the  globe  from  pole  to 
pole.  (2.)  From  this  point  to  the  Tropic  of  Cancer  position,  the  twilight 
circle  between  day  and  night  has  gradually  moved  away  from  the  North 
Pole  till  it  reaches  23  J"  from  it,  and  then  begins  to  approach  it.  Hence  the 
position  of  the  north  polar  circle,  23^"  from  the  i)ole,  called  the  ArcHe  Circle, 
from  the  star  group  of  the  Bear  or  Ardos,^  or  the  Ursine  group.  (3.) 
From  this  point,  it  gradually  approaches  the  pole  again  till  it  reaches  it  at 
the  second  equinox.  Show  how  this  circle  is  and  must  be  distant  from  the 
North  Pole  the  same  number  of  degrees  as  the  tropics  from  the  equator, 
both  arising  from  the  same  cause,  the  earth'^;  inf'lination.  (4.)  Give  a 
similar  proof  regarding  the  South  Pole,  demonstrating  the  position  of  the 
Antarctic  Circle.  This  is  ca^il}'  shown  hy  means  of  the  same  perforated 
paper  representing  the  twilight  circle,  daring  the  rest  of  the  revolution 
round  the  sun. 

4.  Thr  Zoim  on  Die  ylohe. — These  follow  as  corollaries  from  the  above. 
(I)  The  part  of  the  earth  over  which  the  sun  shines  vertically  is,  of 
course,  that  between  the  tropics.  Its  breadth  =  231"  +  23  J"  =  47'.  This 
nms  like  a  lnU,  or  girille  or  .-^nuc^  r<jund  the  middle  of  the  earth,  culled  Torrid 
or  to<K<frd  or  hot.  (2.  )  Tliu  parts  next  the  poles  =  2.3^"  in  breadth,  or,  as 
in  the  Ton  i  1  Z  uic,  17  from  side  to  side — erroneously  called  a  zone  or  belt, 
beinij  really  a  complete  circle — the  Friyidj  or  freezing  zone.  (3.)  The  part 
between  the  Frigid  and  Torrid  Zones,  standing  in  climate  between  the  one 
and  the  other,  is  the  Temperate  Zone,  Its  breadth  »  90*  minus  23}*  +  23)* 
or  47*s43*.  (4.)  There  are  five  zones  on  the  g^obe:  one  torrid,  two 
temperatei  and  two  frigid ;  but  really  six,  aa  the  Torrid  Zone  is,  in  truth, 
two  zones  touching  each  other ;  so  that  we  have  three  aonee  north  of  the 
equator  and  three  south. 

IV. — Seasons  and  Months. 

A. — With  table  and  gUtbe* — Use  the  same  table  and  globe  in  the  same 
way,  as  this  subject  is  but  a  sequel  to  the  foregoing*  Mark  a  chalk  cross 
clearly  on  the  position  of  Great  Britain,  or  paste  a  white  or  red  paper 
en  it. 

(I.)  Place  the  earth  at  the  position  of  the  first  equinox.    There  day 


1  ILfKim,  a  bew,  cooneeUd  with  l4tiii  wnvUt  a  bew. 
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and  night  are  equal  all  over  the  globe,  and  the  sun  above  the  equator, 
making  the  climate  in  Britain  neither  hot  nor  cold.  This  is  21  st  of  March, 
called  the  i^prin^  Equinox,  (2.)  Move  the  globe  round  to  the  position  of 
the  Tropic  of  Cancer.  The  sun  gradually  moves  north  till  it  reaches  the 
tropic  Climate  of  Britain  gradually  warmerssunimer,  Northmost  point 
of  van=Solsticey  or  Solar  Stand,  from  the  sun  apparently  stopping  station- 
ary  for  a  little  before  turning  south  again.  This  occurs  at  one-fourth  of 
tlie  circle  onwards,  in  of  course  one-fourth  of  the  year,  or  three  months  more 
s2l8t  of  June,  (Though  not  quite  accurate,  it  is  sufficiently  so  for  our 
present  purpose  to  keep  to  the  21st  of  the  months  all  through.)  (3.)  Move 
the  table  round  towards  the  second  equinox.  The  sun  gradually  moves 
towards  the  equator  again,  till  it  reaches  the  Antumn  Eqmnox=2\st  of  the 
third  montli  for\vard  =  21st  of  September.  (4.)  Move  onwards  towards  the 
position  of  the  Tropic  of  Capricorn.  The  sun  now  graduall}'  moves  south 
of  the  equator,  and  the  British  climate  gets  colder  till  the  sun  reaches 
its  southmost  point,  the  Tropic  of  Capricorn  = /rin/er  Sohfio'  =  2]?,t  of 
Deceniber.  (5.)  Move  round  to  the  starting-point.  The  British  climate 
gradually  gets  warmer  as  the  sun  wears  towanls  the  equator,  at  the  Spring 
Equinox.  (6.)  We  thus  have  four  seasons  corresponding  to  the  quadrant 
or  quarter  positions  of  the  sun  abo\ c  tlic  earth  in  tlie  tropics,  during  the 
ifearl'f  cirai'd  or  a  nil  nal  re  I'ljl  id  ion  llie.  earth  round  the  sun.  Note  thai 
the  four  positions  in  March,  June,  September,  and  December  are  the 
'central  places  of  each  of  the  seasons ;  and  thus  roughly  each  season  con- 
sists of  each  of  these  months,  with  a  month  on  each  side  of  it  Thus 
Springs  the  month  of  March  and  those  of  February  and  April  on  each 
side  of  it^  when  the  sun  Is  on  the  equator  and  a  month  north  and  south 
of  it  J  and  so  with  the  other  seasons.  (7.)  Ask  the  pupils  to  point  out 
the  spaces  on  the  table  corresponding  to  each  of  the  seasons.  Draw  foar 
quadrant  lines  from  the  sun  to  the  circumference  of  the  table  showing 
these,  and  mark  also  on  the  table  the  pomts  of  the  eqiiinoxes  and  the 
solstices,  the  Imes  drawn  being  half-way  between  these  points.  (8.) 
Deduce  the  place  of  each  of  the  mtnUhs  from  the  foregoing  for  all  the  year 
-^from  these  four  quarter  positions  of  the  sun,  with  a  month  on  each  side 
of  themsl2  month&  Get  the  pupils  to  put  the  globe  in  its  right  place 
for  any  month,  and  to  jprwe  U,  from  reference  to  the  equinoctial  and 
solstitial  points. 

B. — JFithout  ihe  iahle  or  globe. — ^Draw  a  white  circle  on  the  floor  for  the 
sun,  with  a  circle  round  it  for  the  earth's  path  or  orbit    Fix  the  fou* 

great  quadrant  points  of  equin  oyes  and  solstices,  and  mark  them  on  the 
floor.  Ask  the  pupils  individually  to  stand  at  the  right  place  for  any 
month,  and  prove  iU  correctness ;  and  to  walk  or  stretch  o^'er  the  space 
for  any  season.  Let  the  teacher  stand  also  at  any  part  of  the  circle,  and 
ask,  conversely,  the  month  and  the  season  represented.  Ask  the  pu])ils  in 
succession  to  stand  at  the  places  of  the  months  till  the  whole  twelve  are 
filled.  Ask  them  tlu.'U  in  succession,  hut  irregularly,  to  take  the  p<»sitinn 
of  any  month,  and  then  to  return  to  their  places  in  the  class,  and  so  on  in 
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great  variety.  The  intereat  of  a  game — the  game  of  the  Hontha  and 
Seasoaa — ^may  be  given  to  sueh  lessons  and  exereises.^ 

C. — Go  over  the  same  demonstration  and  exercises  regarding  the 
StiUhem  Semi^are,  selecting  Austfalia  or  Nev  Zealand  as  tiie  place  of 
observatioB,  and  give  similar  exercises  with  and  without  the  table  and 
l^obe. 

v.— TuE  Variation  of  Day  and  Night. 

V^e  a  candle — or,  better,  a  strong  lamp  (with  a  reflector,  if  possible), 
casting  a  decided  shadow — for  the  snn,  and  the  same  globe ;  the  table  is 
aot  required  here.  Place  the  lamp  on  the  floor,  or  on  a  small  stand  high 
enough  to  light  the  globe,  so  as  to  be  easily  seen.  Draw  a  circle  on  the 
floor  for  the  earth's  orbit.  Make  the  globe  rotate  while  traversing  the 
orbit,  anfl  slope  it  at  23J°,  keeping  its  axi«,  as  before,  pointing  to  the 
same  part  of  the  room.  In  the  lesson  on  Britain,  mark  its  position  with 
white  or  red  paper. 

A. — Bffiardinff  Great  Britain. — (1.)  Place  the  globe  at  2l8t  March,  as 
before.  Show  how  day  and  nitrht  are  equal  all  over  the  world,  by  means 
f'f  the  illuminated  half  of  the  globe  as  it  revolves.  Hence  the  Spring 
E'piinox  or  e(pial^night  period.  (2.)  Move  the  globe  towards  June. 
Show  how  the  day  gets  longer  and  the  night  shorter,  till  June  21st  is 
reached.  (3.)  Move  on  towards  Sei)tember.  Prove  the  longest  day  ; 
then  the  gradual  shortening  of  the  day  and  lengthening  of  tlie  night,  till 
they  are  again  equal  at  21st  September — the  AuiumiL  Equinox.  (4.)  Move 
on  towards  December.  Show  the  gradual  shortening  of  the  day  under 
twelve  hours  ajid  the  lengthening  of  the  night  over  twelve  hours,  till  21st 
December  is  reached.  (5.)  Demonstrate  this  to  be  the  shortest  day. 
Move  on  towards  March  again,  and  show  the  gradual  lengthening  of  the 
day  and  shortening  of  the  night  till  they  are  once  more  equal  (6.)  All 
this  should  be  exhibited  io  (he  eye^  not  merely  stated  or  questioned  on,  and 
should  be  shown  by  repeated  revolutions  till  it  is  firmly  apprehended. 
(7.)  Traverse  the  same  ground,  estimating  the  number  of  hottis  at  each 
station  of  the  equinoxes  and  solstices,  in  light  and  dark. 

'B.^Re^ftMrding  ike  Southern  Hmiephere, — ^Paste  paper  on—say.  New 
Zesland,  and  evolve  the  phenomena  as  exhibited  there,  in  like  manner. 

C,—Be(farding  the  Arefic  Regions. — Paste  white  paper  over  these,  and 
oote  and  mark  with  pencil  the  movement  of  the  twilight  cirde  on  it  as 
the  globe  rotates  and  is  revolved  round  the  ^year  circle.  Start  with  the 
Spring  Equinox,  and  its  equal  day  and  night  at  the  ]X)les,  as  well  as  all 
over  the  world.  Then  watch  and  show  the  gradual  effulgence  of  the 
palar  regions  in  the  lights  till  the  day  has  no  night  at  all  at  the  Summer 
Solstice ;  then  the  gradual  extension  of  the  night  till  it  equals  the  day 
•gsin  at  the  Autumn  Equinox ;  then  the  gradual  immersion  of  the  Arctic 

1  Effective  and  practical  methods  of  expositioD,  very  well  illiutrated,  will  b«  found  in 
Profes^r  Grove's  admirable  little  Primer  of  A  strmomy  (HacmillftDX  Tbeee  only  take  nuwe 
Sialik  aiiid  caDOot  be  oM  by  the  impils  like  the  above. 
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regions  in  the  shadow,  till  there  is  no  day  there  at  the  Winter  Solstice; 
and  then  the  gradnal  growth  of  day,  tiU  once  more  it  is  twelve  hours  long 
at  the  Spring  Equinox. 

Well  shown  to  the  eye,  this  may  be  made  a  beaatifnl  and  eSectiye 
demonstration  of  these  phenomena,  so  difficult  lor  a  child  unaided  to  oon- 
ceiye,  and  so  often  misunderstood  even  by  adults.  The  subject  requires 
rigorous  questioning  before  it  is  fully  comprehended,  but  it  deserves  and 
rewards  it. 

D. — ^Do  the  same  with  the  Antarctic  regions.  The  phenomemt  are 
easily  gone  over,  if  the  above  are  conquered. 

VL — ^The  Phases  of  the  Moon,  and  Eclipses. 

1.  By  means  of  a  lamp  for  the  sun,  especially  with  a  good  reflector, 
casting  a  definite  shadow  ;  a  globe  for  the  earth  ;  and  a  smaller  globe  for 

the  moon — the  various  phases  may  not  only  be  explained,  but  made  clear 
to  the  eye.  Nothing  should  be  told,  but  all  should  be  deducerl  and 
dcmnnBtrnted.  2.  By  the  same  means,  the  f/'/^^svw  can  be  explained.  Th( 
J'Jdips''  of  the  Mnni]  niay  be  ?hown  to  the  eye,  especially  with  a  reflector, 
which  ca«ts  a  good  shadow  behind  the  earth.  The  immersion  of  the 
moon  in  the  shadow  can  be  observed,  and  if  the  globo  is  of  the  right  size, 
partial,  total,  I  annular  eclipses  may  bo  formed  and  shown.  3.  When 
this  is  understood,  very  good  exercises  on  the  phenomena  may  be  given 
by  using  a  stationary  globe  for  the  sun,  and  the  boys  themselves  for 
the  earth  and  moon,  one  representing  the  earth,  and  another  the  moon. 
You  ask  the  earth  to  stand  in  a  certain  position,  and  then  the  moon  to 
place  himself  in  any  required  phase,  and  to  prove  that  he  is  nght  or 
wrong.  In  this  exercise,  use  a  succession  of  boys,  rewarding  any  one  who 
corrects  an  error  made,  by  allowing  him  to  come  to  the  floor.  This 
becomes  a  pleasant  and  instructive  game  of  the  Moon  Phases. 

£-SOHE  GENERAL  PBINOIPLES  IN  THE  REALISTIO  TEAOHINO 

OP  GEOGRAPHT. 

1.  SubordinalU  nure  Verhal  Mmery,  and  use  ihe  Mher  faeuHies  as  muA  as 
possUtU. — ^Thooj^  already  urged,  this  cannot  be  urged  sufficiently,  ^isg 
as  many  of  the  other  faculties  to  your  aid  as  you  can,  at  every  moment 
— the  senses  especially ;  the  all-potent  eye,  to  perceive ;  reasonings  to  get 
at  the  facts  from  their  causes,  and  lead  to  their  effects ;  imagination,  to 
picture  the  scenes ;  and  so  qn — illuminating  all  by  concentrated  lights 
shed  by  all  the  faculties. 

2.  Fasten  the  fads  to  the  mind  by  rousing  ifUeresl  in  them, — Interest, 
especially  in  a  child,  is  to  the  mind  what  appetite  is  to  the  body.  If 
you  do  not  rouse  the  mental  appetite  while  communicating  facts,  you 
do  as  much  cruel  harm  as  if  you  forced  a  child  to  eat  without  his  being 
hungry.  Interest  may  be  roused  in  a  hundred  ways,  by  pictures,  drama- 
tic demonstrations,  illustrations,  reasonings,  descriptions,  stories,  and  the 
like.  But  it  must  be  created,  or  drudgery  and  dulness  ensue,  with  their 
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unhappy  and  Jisajipointing  consequences.  If  there  is  any  name  on  which 
no  point  of  interest  can  be  hung,  leave  it  out.  If  there  is  no  fact  wortli 
knowing  about  it,  the  name  is  not  worth  learning. 

3.  ^>r  nasmiing  in  all  ^>r/.s-.s»7/A  ^v/.sr.s-. — This  can  be  done  much  more 
frequently  than  is  generally  thought,  especially  by  those  who  have  not  tried 
it.  In  fact,  Geography  may  be  made  highly  intellectual  training.  This 
is  all  the  higher  if  general  principle'^  are  carefully  explained,  and  all  cases 
referred  back  to  these  :  and  in  this  .suhject,  general  })rinciples  regarding 
the  globe,  and  the  laws  that  govern  its  movements,  structure,  and  i)ro- 
ductions,  are  unusually  clear,  interesting,  and  all  ciiihracing ;  and  are 
easily  capable  of  constant  application  to  particular  cases.  liightly  taught, 
Geography — at  present  the  most  mechanical  of  school  lessons — may  be 
nutde,  in  skilled  hands,  less  median i(  al  than  most  subjects. 

4.  Praeni  nothing  as  an  isolated  /act,  but  only  in  Us  vital  relations  to  other 
faeU;  and  ihese,  if  possible,  greater  iindmelasive  facts.  This  is  a  corollary 
from  the  foregoing,  this  relationship  being  obtained  mostly  by  reasoning 
towards  it  A  bald,  isoUtted  fact  is  not  worth  knowing.  Rightly  viewed, 
no  fact  is  thus  isolated,  though  often  the  connection  with  general 
jwinciples  may  not  be  readily  perceived.  Where  it  is  not^  the  pupU 
should  not  be  harassed  with  such  matters.  It  follows  that  the  number 
of  such  barren  facts  will  be  greater  with  some  teachers  than  with  others ; 
the  skilled  educator  discovering  and  being  capable  of  leading  his  pupils 
to  discover  relative  facts  and  principles  where  another  would  perceive 
none. 

In  the  teaching  of  Mr.  St  Clair,  this  reference  to  general  principles 
was  constantly  employed  with  remarkable  effect  In  his  higher  classes, 
he  would  challenge  auditors  to  point  to  any  part  of  the  globe.  His 
scholars  would  then  be  able  to  describe  its  scenery,  productions,  peoples, 
winds,  etc.  etc.,  and  to  prove  each  statement  by  such  reasoned  reference 
to  principles.  This  can  be  done  much  more  easily  than  may  appear,  and, 
when  done,  it  is  peculiarly  pleasurable  to  both  teacher  and  taught, 
wliilM  suq)ri8ing  and  gratifying  to  onlookers. 

5.  Sf^f^d  thf  statistics  nsfil,  and  finpfot/  fill  statistics  sparijiffi!/. — Instead  of 
nrikiiiL,'  tbese  the  staple  work  of  the  class,  they  should  be  few,  and  mainly 
given  as  illustrating  principles.  The  aim  of  the  teacher,  in  rcirird  to 
statistic^*,  is  more  to  guide  the  pupil  where  and  how  to  tind  them  in  after 
life  wh*  Ti  required,  than  at  present,  to  burden  his  memory  with  their 
heavy  and  barren  weight.  This  is  all  the  more  necessary  in  a  s\ibject  in 
which  statistics  are  so  Huctuating  in  most  of  its  departments.  The 
present  over-statistical  grind  of  the  subject  is  torturing  and  depressing, 
and  utterly  destructive  of  vitality,  intelligence,  and  interest.  Its  evils 
were  lately  very  well  lu-csented  and  satirised  by  Professor  ^Mi  iklujolm  in 
his  pungent  lecture  on  the  "Worst  Method  of  Teaching  Geography." 

But  certain  statistics  are  necessary.  What,  then,  are  the  principles 
of  selection,  both  as  to  amount  and  kind  t  (1.)  Oiir  mhj  the  chief  est  facUi 
wmitely  as  to  Jiyum — the  highest  mountains,  longest  rivers,  largest  towns, 

VOL.  III.  N 


Digitized  by  Google 


194 


R8AU8TIC  AND  DRAMATIC  MBTHODS 


and  so  on.  Hut  let  these  be  as  few  as  \on  can  manage  with.  (2.)  .SV/^r/ 
iiti  Irss  itnjtiirtiwt  sfafisfirs,  aixl  (fire  ihem  onlij  appro  ji  mat  fly,  in  round 
numl)ers;  but  tliese  still  fewer  than  the  former.  (3.)  Uire  tdi.slati'itics  by 
refi'rmrr  (o  proii(>rii>>ttnf(>  parts  in  Jractims  or  tnuliiple.s  of  a  udl-knoum  anil — 
rivers,  by  reference  to  the  Tay  or  the  Clyde  in  Scotland,  the  Thames  in 
England,  the  Rhine  in  Europe,  and  so  on  ;  towns,  by  reference  to  Edin- 
burgh and  Glasgow  in  Scotluud,  Paris  in  Europe,  etc.;  mountains,  by 
reference  to  Ben  Nevis,  Mont  Blanc,  etc.  ;  seas,  by  reference  to  the 
Mediterranean,  etc.  ;  lakes,  by  reference  to  Leman  ;  and  the  like.  Of 
course,  this  continual  refeientc  to  a  known  quantity  ifc  the  only  sound 
teaching  of  dimension  iu  any  form  or  subject. 

6.  Present  and  emminef  tcJiere  possible^  the  real  objects  spoken  of — plants, 
productions,  minerals,  etc.  Heoce  the  need  of  a  museum  in  all  aeboola — 
well  chosen,  howew,  for  real  praeiioal  teaching,  and  not  a  beterogeneooB 
eolleetion  of  curioaitie&  CAbinetB  of  such  objects  can  now  be  had  cheap 
and  good.  In  moat  cases*  these  are  never  used  beyond  the  Infant-room, 
and  in  formal  object  lessons.  No  object  should  be  spoken  of  without 
being  at  once  shown,  examined,  and  conquered,  if  at  all  avaOable.  In 
this  connection,  it  is  most  desirable,  in  all  large  schools,  especiaUy  in 
great  cities,  that  a  complete  list  of  audi  apparatus  in  objects,  pictures,  and 
maps  should  be  drawn  up,  with  the  name  of  each  room  in  which  they 
are  kept ;  and  this  list  should  be  hung  in  some  prominent  and  convenient 
place,  for  reference  by  the  staff ;  and  this  not  for  Geography  alone,  but 
for  all  subjects  requiring  such  illuatration. 

7  f'ivify  desar^im  by  means  of  pidures,  where  available — of  scenes, 
animals,  peoples,  etc  It  saves  a  deal  of  trouble,  to  put  it  on  its  lowest  level 
But  how  vivid,  clear,  correct,  and,  in  a  word,  how  real,  next  to  the  object 
itself!  But  even  where  the  thing  can  be  exhibited,  that  exhibition  is 
often  im})erfect.  For  instance,  in  showing  teak  wood,  present  also  a 
picture  of  the  tree,  and,  still  better,  with  its  native  scenery.  Materials 
for  this  purpose  arc  now  abundant,  good,  and  beautiful.  Many  recent 
('coL'raphical  Reading  IJooks  an-  a  very  good  departure  in  this  diT-t'ction. 
But  do  more  than  exhibit  a  picture ;  question  ou  it  till  it  is  lolly  and 
clearly  understood. 

8.  Br '■■li; I'll  and  illutiirute  Inj  atwit,^  and  mu/iitf/s — from  works  of 
travel,  adventure,  historv.  biogra])hy,  and  the  like.  The  good  teacher 
utilises  a  library  for  his  pujnls,  and  makes  the  old  dry  bones  in  tins 
valley  of  lamentation  to  live,  and  this  ancient  educational  desert  to  blossom 
as  the  rose. 

9.  UtUl<e  the  etinnology  of  2>l(ice-nameH  as  much  (U>  possihJc. — These  ai-e 
often  eithbi  remarkably  descriptive  or  historically  imporUuii,  and  cast 
interesting  sidedights  on  drier  matters.  Illustrations  are  superabundant : 
Baltic,  the  sea  of  the  Belts  that  gave  entrance  to  it;  Minch,  Gaelic  for 
a  sleeve,  from  its  shape — the  same  word  taking,  in  French,  the  form  La 
Manche,  the  Channel ;  Uisge  s  whisky,  Celtic  for  water,  becoming 
Ksk,  Usk,  Ouse,  Wash,  Isis,  Use,  Tlx,  Exe,  Ax,  Ox,  as  in  Oxford,  etc ; 
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Avon,  a  stream,  appearing  alone  as  Evan,  An,  Wan,  Aisne,  Inn,  lonejr, 
Aney,  Seine,  Vienne,  Almond,  etc. ;  and  oompoonded,  in  Doon,  Devon, 
Kelvin,  Annan,  Leitheii,  Irvine,  Earn,  Boyne,  Avignon,  Verona,  Amiens ; 

and  so  on  in  innumerable  and  bright  variety  and  picturesqueness,  as  in 
Snaehatten,  the  mountain  with  the  .snow  liat.  Beware,  however,  of 
apparent  but  wjong  derivations.  Woolwich  is  not  the  wool  town,  but 
the  hill  town  ;  Carisbrooke  has  no  connection  with  a  brook,  but  with 
burg  :  and  the  like.  The  best  guido,  .safe,  handy,  and  cheap,  on  this 
subject,  is  Miss  C.  Biackie's  EtyintiiiHjkal  Geo^aphy  (Isbister  and  Co.), 
Skene  and  revised  by  Joyce,  with  an  introduction  by  her  brother,  the 
ex-professor. 

• 

In  conclusion.  In  this  subject,  oui-  central  motto  shouhl  be  Rfs  nmi 
r€ria— realities  not  words.  From  picvaleut  abuses,  this  excessive 
eicpression  of  a  truth  may  be  accepted,  by  way  of  revolt  against  the 
tyranny  of  words.  We  should  teach  both  words  and  things,  with  the 
motto^  Res  am  CtfrMi— things  with  words ;  but  things,  realities,  being 
primary  and  eve^pre«eIlt»  Here,  m  in  all  ednettioii,  we  eatinot  auffi- 
clentlj  act  on  Bomeeau's  warning  coiuuel,  happily  less  needed  now  than 
in  his  day,  bnt  still  clamantly  demanding  attention — **I  can  never 
enough  repeat  it^  that  we  make  words  of  too  mnch  consequence ;  with  our 
prating  modes  of  teaching,  we  make  nothing  but  praters." 


PROCEEDINGS  OF  THE  SCOTTISH  GEOGRAPHICAL  SOCIETY. 

An  Ordinary  Meeting  of  the  Society  w.is  held  in  the  Mjisonic  Hall,  on  the 
evening  of  Thnrs«1ay,  24th  March.  Dr.  Hugh  CleK;harn,  Member  of  Council, 
presided.  A  Fa[>er  entitled  Bechuanaland^  with  some  remarks  on  MataheUland 
cmd  Mashanalandf  was  read  by  Mr.  John  Mackenzie,  late  Deputy-Cammis- 
aoner  of  Beofavanaland.  On  the  conclusion  of  the  Paper,  Dr.  W.  O.  Heck 
addressed  the  Society,  and  Dr.  Robert  W.  FeUdn  proposed  a  Tote  of  thanks 
lo  the  lecturer. 


GEOGRAPHICAL  NOTES. 

EUROPE. 

Tbe  TTnivertitles  and  the  Teaching  of  Oeograplvy. — The  Council  of  the  Cain- 
bridL^  Senate  have  issued  a  report  as  to  the  teaching  of  Qeography  at  the 
Umvei«ity.  After  a  conference  with  the  representatives  of  tlie  Royal  Geo- 
gr^)hical  Society,  they  recommend  that  the  approval  of  the  Senate  he  given  to 
the  deliToy  in  the  UniTezsity  in  the  ensning  actdemicsl  year  of  one  or  more 
eoazses  of  leetoies  on  Geogni»hy  by  lectniecsseleoted  by  the  Royal  Geogtiphical 
Society,  that  a  teacher  of  Oeogzaphy  he  appointed  by  a  committee  on  whioh  the 
Royal  Geographical  Society  is  represented,  and  that  the  Senate  accept  the 
proposal  of  tlie  Royal  Geographical  Society  to  award  in  nltemate  years  an 
exhibition  of  £lOo  or  prizes  of  j;&0  and  £2b  ;  that  before  the  end  of  the  Easter 
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Term,  1888,  n  TTniversity  lecturer  in  Crcograpliy  bp  appointed  for  a  period  of  five 
years  at  a  stipcu  l  of  £200  a  year,  of  which  mm  is  to  be  paid  out  of  the 
conuuon  University  limd  and  £150  by  liie  Royal  Geographical  Society  ;  the 
appointaiiiit  of  tbe  lecturer  to  be  made  by  a  joint  committee  of  the  repreaenU- 
tives  of  the  Royal  Qeographical  Soeiety  and  of  tbe  Council  of  the  Senate,  Bobject 
to  the  confirmation  of  the  Senate ;  the  lecturer  to  submit  his  scheme  of  lectures 
to  the  committee  of  nuuMi^ment ;  and  power  to  be  given  to  the  Council  of 
the  Senate,  wit]i  the  concurrence  of  the  ^ommittoe  olT  management,  to  cancel 
the  a{)ptimtment  of  the  lecturer  at  any  tune. 

A  Keadership  in  Geography  will  also  be  established  at  the  University  of 
Oxford. 

nut  late  OBBsas  in  Oaaeasla.— Our  Corresponding  Member,  Herr  von 
Bingelstedt,  writing  from  Tiflis  on  S6th  January,  sends  Uie  following  communis 

cation  :— 

"  Herr  N.  von  Seidlitz,  an  Honorary  Corresponding  Member  of  the  Scottish 
Geographical  .Society,  lixs  furwjirded  me  the  following  remarks  aliout  the  late 
census  in  Caucasia,  undertaken  under  his  supervision  at  the  end  of  last  year 
for  the  special  purpose  of  determining  the  number  of  males  (aged  twenty-one) 
liable  to  mfliUuy  service.  These  I  have  translated  from  the  Geimaii *Lait 
year  a  census  was  taken  in  view  of  the  obligatory  military  service  impcMKKl  on  all 
males  of  the  age  of  twenty-one  among  the  Christian  population,  and  of  the 
imposition  of  a  special  tax  for  exemption  from  this  service  of  the  Mnssnlman 
population,  according  to  a  law  recently  passed.  The  Cossacks  in  the  Jrrek  and 
Kuban  provinces  were  not  subjected  to  the  census,  for  they  are  iiauie  to  military 
service  on  other  grounds,  nor  the  civic  population  of  the  government  of  Stav- 
ropol, which  haa  been  already  subjected  to  obligatory  military  service  according 
to  prior  laws.  Though  all  the  data  obtained  the  census  were  not  forthcoming 
(the  work  was  to  be  done  up  to  the  Ist  January),  it  is  already  possible 
to  deduco  Konic  useful  comparisons  between  tin*  junnber  of  the  population 
obtained  this  time  and  those  collected  by  the  last  census  but  one,  now  thirteen 
years  ago. 

By  the  eiamination  of  the  registers  kept  in  parish  churches  and  mcsqnm 
in  the  government  of  Tiflis,  which  by  the  by  presents  a  very  considerable 

topographical  and  ethnical  variety,  it  was  possible  to  arrive  at  the  conclunon 
that  for  the  period  of  five  years  (1875-1880)  the  natural  average  increase  of  the 
whole  population  of  all  nationalities  in  this  province  is  p<[ual  to  1*6  per  cent 
per  year.  This  would  lead  us  to  expect  that  during  the  thirteen  years  elapsed 
since  the  last  census  the  population  of  Caucasia  has  increased  at  about  the 
rate  of  20  per  cent  In  reality,  as  the  numbers  obtained  at  the  late  census 
demonstrate,  the  rate  of  bcrease  is  considerably  beyond  tiiis  in  th«  govern- 
ments of  Baku,  Erivan,  and  Elisabetopol,  and  only  a  little  less  in  the  govern- 
ments of  Tiflis  and  Kutais.  The  actual  rate  of  increase  in  the  population  for 
the  last  thirteen  years  ia  as  follows  : — For  the  government  of  Kutais,  17  per 
cent.  ;  in  that  of  Tiflis,  19  per  rent,  (these  ^nvernrnents  being  the  most  tliickly 
populated,  the  reason  of  the  comparatively  low  rate  of  increase  is  suthciently 
visible) ;  in  that  of  Baku,  24  per  cent ;  in  that  of  Erivan,  26  per  cent ;  and  m 
that  of  Blisabetopol,  33  per  oent  The  average  increase  of  all  five  governments 
in  Thmscaucaaia  is  S3  per  cent  for  thirteen  years,  or  1*77  per  cent  a  year, 
which  result  must  be  considered  ss  very  satasfiustory.  What  deserves  especial 
notice,  and  is  to  be  considered  as  a  very  gratifying  fact,  is  tliat  this  considerable 
increase  in  the  population  falls  in  a  large  part  to  the  districts  inhabited  by 
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TutaiSy  whoae  nfttionality  is  so  rapidly  dwindliiig  away  in  the  TorUsh  Empire. 
A  mere  detailed  exeiniaation  of  the  eepuate  items  of  the  population  shows 
that  even  in  some  places,  as,  for  instance,  in  the  government  of  Erivan,  the 

increase  of  the  Tartar  population  is  more  considerable  than  tlie  corresponding 
increase  of  the  Christian  population.  The  rntv  of  increase  in  thirteen  years 
among  these  two  different  parts  of  the  popalatiun  was  as  fuliows :  — lu  tlie 
diitriet  of  NakfaitehivBii,  the  Ohiistiaiis  (Aimeniaiis)  have  increased  19  per  cent., 
the  Tsrtais  S6  per  cent ;  in  the  distriet  of  Norobigasid  the  Ghiistians  (Arme- 
nians and  Russians)  have  Increased  35  per  cent,  and  the  Tartars  42  per  cent ; 
in  the  district  of  Alexandropol  the  former  (Armenians  and  Greeks)  27  per  caDt^, 
and  the  latter  (Tartars  and  Kurds'^  32  y»er  cent 

"*Thc  last  census  may  be  considered  generally  as  a  satisfactory  one  for  the 
results  actually  obtained  as  well  as  for  the  accuracy  of  computation.  This  wat» 
the  first  time  that  an  acourate  distinction  was  made  between  flie  different 
Utihammedaa  seets.  The  actual  nnmhers  obtained  by  the  late  eensas  will  be 
given  shortly.  The  ptesomsble  number  of  the  population  in  Transcaucasia, 
if  an  increase  of  3  per  cent,  during  the  last  thirteen  years  be  admitted,  will  be 
aomethiog  lilie  4»515,)56  (including  the  provinces  of  Kars  and  Batum.)' " 

ASIA. 

Japan  :  island  ot  Kiu-Shiu. — About  29  mileo  iVoiii  the  city  of  Kumamoto,  on 
this  island,  is  an  active  volcano,  called  Asoyama,  which  is  remarkable  for  its 
conformation.  It  lies  "inside  the  ancient  enter  of  what  must  have  been  onoe 
one  of  the  largest  volcanoes  on  our  earth."  The  plain  of  this  andent  crater  is 

fenced  in  by  a  ring-wall  of  rock  from  800  to  1200  feet  high,  and  contains  some 

100  villa^eR  clustered  about  thf  fut  of  the  existirii,'  iDonntnin.  The  centre  of 
the  plain  is  traversed  by  the  main  iiij^hway  ruuiiin{j;  from  Kumamoto  to  Oita,  a 
large  city  on  the  e&st  coast  ot  Kiu-Shiu. — Church  Miuionanj  Intdiujencer^ 
March  1887. 

Cochin  CMna.— In  1884,  when  the  latest  ceusus  was  taken,  French  ('ochin 
China  contained  a  total  population  of  1,695,970,  of  whom  1,523,461  were 
Annamitee,  101,662  Cambodians,  54,691  Chinese,  2,167  French,  and  96  other 
Ettiopeans.— £e  Mn/uvement  Gioffrapkigw,  87th  February  1887. 

Dutch  £ast>  Indies. — A  series  of  statistical  detaihi  on  the  Dutch  pot>se^sions  in 
the  East  Indies  was  eommnnieated  in  January  to  L€  Mouvemmt  Giographiqw 
by  Colonel  Havenga,  formerly  chief  of  the  Topographical  Bureau  atBatavia. 
The  following  is  a  detailed  list  of  the  several  possessions  belongiiig  to  the  Crown 

of  the  Netherlands  :— 

1.  Java  and  its  dependencies,  the  chief  of  whiclt  are  Princes  I-^land. 
the  Thousand  Isles,  the  Karimon-Java  Islands,  Ikwean,  Senipn,  Nusa- 
Kembangan,  the  islands  of  Tinjil  and  Kalapa.  Total  area,  46,615 
square  miles.  Divided  into  twenty-one  residendes. 

S.  Madura  and  its  dependencies,  the  islands  Xangean  and  Sapudi.  Area, 
9081  square  miles.   One  residency. 

3.  Sumatra.  On  this  island  the  Netherlands  possess  :-  (a)  Atjeh,  with  the 
islands  Bras,  Wai,  Babi,  and  Tapah.  Area,  18,n:{i?  square  miles. 
Forms  a  government,  ih)  Tiie  West  Coast,  with  the  islands  Biinjak, 
Nias,  Batu,  and  the  Mentawei  and  Nassau  groups.  Area,  46,565  square 
miles.  One  govemment,divided  into  three  reddendes.  (c)  Benooclen  and 
Bngaao  (island).  Area,  9641  square  miles.  One  residenqr.  (cf)  The 
Lampong  DistrietB,  induding  the  islands  of  Tabuan,  Lagundi,  Sebuku, 
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Sebesi,  and  Kmkatoa.  Area,  10,(k6l  aqntn  roilen  One  rasideiM^. 
ie)  Palembaog  and  Jambi.   Area,  54,136  square  miles.   One  residency. 

(0  Riouw  and  it^  Po]Mni(]ende8,  of  which  the  principal  are— Blntanp 
or  Kiomv,  Hattam,  Kuudur,  Bakonp,  Linpga,  8inj;kop,  and  the  island 
clutittirs  ot  iambelan,  Anamba,  Natuua,  and  Sera&saii.  Area,  17,466 
square  milea.  One  residency,  (g)  The  East  Coast,  with  its  depeo- 
dendM,  the  iaknds  Bapat,  Bengkalis*  PMlang,  Bauten,  and  HedaDg. 
Area,  16,804  iqiiare  milei.  One  naidenoj. 

4.  Banca  and  ito  dBpesdencies,  the  ebief  being  the  iilanda  of  Lepar,  Leat, 
and  Caspar.    Aren,  riois  square  miles.    One  rcsidenc)'. 

ft.  Billiton  and  the  sun (niiiding  iBlun<k— Nangka,  Meodanau,  Maser,  etc. 
Area,  2508  square  miles.    One  residency. 

6.  Borneo,  with  the  islands  depending  upon  it,  viz. — Kariuiata,  I^aut, 

Ponuoao,  Saliatia,  Naaokan,  etc.    Area,  198,348  square  miles.  Two 

7.  Celebes,  constituting  three  divisions,  (a)  The  idaiid  of  Celebes,  with  its 

dependencies  and  islands,  viz.,  Saleyer,  Eabeina,  Muna,  Butung,  Snm- 
bawa,  the  western  portion  of  Florea,  and  the  Paternoster  and  Postillion 
(Sablasanak)  Archipelagoes.  Area,  45,492  square  inik'.s.  One  govern 
ment.  {b)  Meiiado,  together  with  the  islands  of  Saiigir,  Talauer,  and 
Togean.  Area,  26,814  square  miles.  One  residency,  (c)  Temate,  con- 
sisting of  the  eastern  part  of  Celebes  and  the  islands  of  Bangai,  Maani* 
and  Boboni,  its  dependencies  ;  also  the  islands  Temate,  Tidore,  Halma* 
here  (Jilolo),  Morotai,  Batchan,  the  Sula,  Obi,  Misul,  Salwati,  Waigiu 
groups  ;  and  the  east'prn  half  of  New  Guinea,  with  its  subtii'li-irv  ir*lfln<U. 
Frederick  Heury  Island  and  the  Sohouten  group.  Area,  9i,bib  square 
miles.  One  residency. 
H,  Amboina,  with  Buru,  Ceram,  Saparua,  Banda  Islands,  Gorom,  Watobella, 
Bvar,  Am,  and  the  South-Westem  and  Sonth-Eastem  Islands.  Ana, 
18,837  square  miles.  One  residency. 

9.  Timor,  oonsisting  of  the  western  part  of  the  island  of  Timor,  the  islands 

(if  Solor,  Alor,  the  eastern  part  of  Fiores,  Sumba  (Sandalwood),  Savu, 
and  Rotti.    Arc-i,  22.or)2  square  mile!?.    One  residency 

10.  Bali  and  Lotiii)ok.    Area,  44iH  square  luile;*.    One  residency. 

The  total  area  of  the  Dutch  possessions  in  the  East  is  therefore  639,734 
square  miles.  The  total  population  of  the  Dntoh  East  Indies  amounts  to 
87,888,362,  made  up  of  26,868,713  natives,  351,252  Chinese,  45,641  Europesns, 
15,461  Arabs,  and  7395  Hindus,  Persians,  etc.  The  Europeans  consist  of  the 
following  :— 8600  Dutch,  827  Germans,  249  Frenrh,  242  Englisl),  07  Beljrians. 
and  614  of  various  nationalities,  too  ther  with  34.i>12  whites  born  in  the  East  of 
European  parents.    The  army  and  navy  are  not  included  in  the  above  figures. 

Of  telegraph  wires  Java  possesses  a  total  length  of  224.i  milen  ;  and  Sumatra 
a  length  of  3478.  The  first  telegraphie  message  despatched  in  Java  was  sent 
from  Batavia  to  Buitensorg  on  23d  October  1856.  In  the  following  year  fresh 
lines  were  laid  down,  and  the  whole  thrown  open  to  the  use  of  the  general  pnhljii 
Batavia  was  first  connected  with  Singapore  by  telejirapli  in  18r)0. 

The  first  railway  line  to  be  constructed  in  Java  was  that  between  Samnrriiig 
and  burakarta,  in  1802,  a  distance  of  124\  miles.  The  i^econd  line,  constructed 
in  the  following  year,  joined  Batavia  and  Buitenzorg,  36  miles  apart.  Besidm 
these^  ssTeral  other  Ibies  are  now  in  eonrse  of  oonstruetioii,  via.,  the  Batavia- 
Bekasi  (16  miles),  the  Tsgal-Balnpnlaog  (15|  miles),  the  Snrabaya-Bueman- 
llalang,  and  the  Bandung-Batavia  lines.  In  the  esstem  half  of  Java  the 
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GofianiiiMiit  worked,  in  1884, 270  miles  of  nilway,  £6|  more  beins  oonttrocted, 
Ul  not  worked.  In  the  western  half  the  railway  lines  cover  118^  miles,  of 
which  87i  were  worked  in  1884.   Of  the  line  between  Jokjokerta  and  Jilalijap, 

11!)  miles  are  already  laid  down.  Sumatra  poM^esges  bnt  ^nf  liiio  actually  com- 
pleted—an "Aineric^in"'  line  in  Atjeh,  connecting'  Uleh-lah  and  Kota-radja.  A 
deeoiid  line  is  in  process  of  construction  on  the  east  coast,  in  Deli  i  its  total 
leagth  b  34  miles. 

AFRICA. 

Itvir  mmnL— Listttenaat  Wester,  who  for  two  yean  has  been  In  ehaige  of 

tbe  Stanley  Falls  Station  on  the  Congo^  ascended  the  nvsr  Mbum,  by  canoe,  a 

distance  of  two  days*  journey.  This  river  joins  the  Congo  a  little  below  Stanley 
Falls,  forming?  a  delta,  al><>v.'  H'liich  it  mrasnres  1150  to  1300  feet  in  width.  A 
short  distance  hif,'hcr  up,  it  receives  from  the  li^t't  a  tributary,  bearing  the  name 
of  Lindi,  which  is  about  ()('>( »  feet  wide,  and  nanea  from  the  nofth-east.  The 
principal  stream,  to  whieii  the  natives  give  the  name  of  Aueiambo,  seems  to 
some  from  the  east  At  the  point  where  the  explorer  tamed  back,  its  breadth 
is  not  less  than  800  feet  At  two  places  below  that,  its  course  is  inteirapted  by 
rapids.  Lieutenant  Wester  describes  the  region  traversed  as  one  of  great  fertility 
and  natural  beauty,  consisting  of  forests  of  maLrnificent  trees  and  expansive 
lawn-like  tracts,  resembling  Enj^lish  parks.  Elephants  are  very  nnnierons.  Tlie 
wiintrv  is  inhabited  by  the  Wabeda,  who  dwell  in  nuiueroua  villages,  containing 
from  2(iO0  to  ai)CH»  iuiiabitants  each.  Dr.  Junker  is  inclined  to  identify  the 
Ubnni  with  a  river  called  the  Nepoko.— Ze  Mmtvmmi  G^ogmphique,  27th 
Febniary  1887. 

Oreat  Namaqua  Laaid  (German).— The  German  portion  of  Great  Nama^ua- 
Land  consists  ot  three  sharply  differentiated  divisions,  viz.,  (1)  Uie  Stony 
D^rt ;  (2)  the  Sandy  Desert ;  (3)  the  Valley  of  the  Khuisib. 

(1.)  The  Namieb  or  Stony  Desert  is  a  pbi^  rising  rather  rapidly  towards  the 
interior  htm.  Walflsh  Bay ;  at  a  distance  of  80  miles  inknd  its  altitude  above 
set'Ievel  is  1970  feet  At  first  sight  this  desert  appeals  to  be  bounded  by 
several  isolated  knot.s  of  liills?,  bare,  crajn^y,  and  .sharply  outlined.  In  if;dity 
these  are  the  extremities  of  various  low  chains,  all  having  a  south-west  to  north- 
east strike,  with  their  intervening  valleys  abutting  lougitudiualiy  on'the  principal 
valieyB  (KhuiHiu,  Dubas,  Tcioaxaub)  of  the  Namieb,  which  they  consequently 
«on»  for  these  last  mn  in  a  north-westerly  direction  towards  the  Atlantic 
eosst  At  the  foot  of  the  hills  occur  groups  of  rounded,  sharply  abraded  pUlars 
and  pyramids,  and,  in  variousother  parts  of  the  Namieb»  masses  of  highly-polished 
rounded  pebbles  and  detritus.  Tliese  characteristics  owe  their  existence  to  the 
ernsive  ?i'_'encv  of  wind-driven  sand-storms,  which  have  both  chiselled  the 
outstanding  rocks  and  siii  M  thed  and  jtolisiied  the  lixe<l  heaps  of  pebbly  detritus 
soittered  over  the  plum.  The  remaining  portions  of  the  region  resemble  a 
whitish  yellow  or  brown  concrete,  bright  and  hard,  and  compounded  of  pebUes, 
ttnd,  and  fkngments  of  tbe  prs^ailhig  roeks,  all  knit  together  by  saline, 
calcveons,  and  gypsiferous  clays.  After  rain  this  stony  ground  becomes  so 
■ft  that  pettons  passing  over  it  sink  in  up  to  the  ankles.  Of  course  very  little, 
if  any,  veiEfetation  can  grow  in  such  soil.  Geologically,  the  prevailing  rocks  are 
•fTnHss  and  crystalline  slates,  with  interp(»sed  layers  of  metamorphic  limestone 
iiud  iatruded  deposits  of  granite,  purpiiyry,  and  diabase.  Tbe  strata  are  much 
folded  and  have  a  north-east  and  south-west  strike ;  in  the  aliraded  sy nolinal  rifta 
tbigr  frequently  api»ear  tilted  into  the  perpendicular. 
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(S.)  Between  the  Nunieb  and  the  eea,  and  generally  parallel  to  the  latter, 

run  a  series  of  high  sand  dunes.  This  region  is  90  to  120  miles  broad  between 
the  Garieb  and  the  Khuisib  ;  northwards  from  the  valley  of  the  latter  rirer  it 
gradually  diminishes  in  breadth,  approachinti  Walfish  Bay  in  a  long  narrow- 
wedge  ;  and  i3till  further  to  the  north  it  diminishes  to  a  narrow  girdle  from 
6  to  2^  miles  wide.  These  dunes  seem  to  be  former  sand-banks  deposited  under 
water  along  the  shore,  and  to  have  oome  into  their  present  poaition  through  the 
elevation  of  thin  portion  of  the  Atlantie  aea-boaid.  This  theory  is  siigBesled 
and  supported  both  by  their  composition  (detritus  of  the  underlying  rocks 
mingled  with  pebbles)  and  by  their  formation.  Tliey  constitute  in  the  north- 
pa«t  n  horizontal  plain  furrowed  by  narrow  longitudinal,  totally  enclospd  valleys, 
and  in  the  west  two  zones,  one  about  6  miles  broad  and  056  feet  high,  the  other 
4  miles  broad  anci  half  the  altitude  of  the  first  In  this  latter  region  greater 
irregularity  prevails  in  the  shape  and  formation  both  of  valleys  and  of  sand 
ridges.  In  shaping  these  dunea  the  wind  again  has  played  an  important  part 
The  prevailing  wind  comes  from  the  south-west.  Consequently  the  seaward  side 
or  west  flank  of  the  dunes  is  sharply  profiled  and  chiselled,  and  thdr  eatlines 
steadily  fixed  and  constant.  On  the  leeward  piile,  however,  things  are  quite 
different.  There  the  dnneB  arc  covered  with  loose  sand  drifts  ;  they  form 
intricate  terrace-like  uteps,  eomplicated  with  labyrinthine  ravines,  caldron- 
shaped  depressions,  sharp  ridges,  ])recipitoiiB  sitle-walls,  and  sand  accumulations 
of  aU  shapes  and  forms. 

(3.)  The  valley  of  the  Khuisib  m  a  narrow  canon,  some  600  feet  deep^ 
ploughed  through  the  rocky  soil  of  the  Namieb.  Its  direction  is  north- west; 
and  after  breaking  throuy;h  the  sand  dunes  in  their  narrowest  part,  it  reaches 
the  Atlantic  in  Walfish  Bay.  For  thf  ^rpnfi^r  ]mrt  of  its  course  it  has  the  aandy 
desert  on  its  right  bank  and  the  Nuunci)  on  ita  left.  During  the  greiiter  jxirtion 
of  the  year  its  channel  is  in  many  parts  dry,  or  has  nothing  more  than  little 
pools  of  bnuikisih  water ;  but  after  a  period  of  rain  the  river  sweUs  to  a  breadth 
of  660  to  670  feet»  and  has  a  torrent  of  yellowish  water,  about  6^  feet  deep. 
The  water,  however,  rapidly  disappears  again,  being  partly  absorbed  by  the 
scanty  vegetation,  partly  lost  in  the  sand,  and  partly  cnrried  off  by  evaporation. 
On  one  occasion,  whilst  the  tem[>erature  of  the  soil  of  the  Namieb  whs  S7°'8 
Fahr.,  that  of  the  sand  of  the  river-beil  at  the  same  depth  was  82''4,  and  that 
of  the  water  lying  still  lower  was  7r)°'2.  An  mij^LL  be  expected,  fresh  water  is 
not  very  plentifidly  scattered  over  the  area  of  the  Namieb.— Br.  F.  H.  Stapff, 
in  Verkmdlungm  der  Gtmilieho^  Jwr  Erdkunde  tw  Berlin  (Bd.  3dv.,  Na  1, 
1887). 

AMERICA. 

Koaiuoa.  ihv  m'wly  establibhed  organ  of  the  Geographical  Society  of  the 
Pacific  in  8au  J:  rancisco,  contains  in  its  first  number  an  interesting  note  by 
Professor  George  Davidson  on  the  Snbmarine  Valleys  of  the  Pacific  Ooast  of  the 
United  States.  Three  remarkable  submarine  valleys,  which  mn  inshore  tnm 
beyond  the  lOO-fathom  contour  line,  are  described.  They  occur  in  the  neighbour- 
hood  of  Cape  Mendoceno.  At  a  point  where  the  100-fathom  line  lies  six  orseveo 
miles  from  shore,  ofT  Shelter  f 'ovp,  in  Int.  4o'  Tallov  No.  1  breaks  in  upon  it 
with  a  depth  (*f  4m  fathoms,  and  bnngs  water  of  UK)  fathoms  to  within  a  mile 
and  a  quarter  of  land.  The  sides  of  the  valley  are  very  steep,  and  the  direction 
points  to  a  mountain  4,236  feet  high  situated  two  and  a  half  miles  inland.  The 
second  great  vaU^  has  a  depth  of  590  fathoms  where  it  breaks  through  the  100- 
fathom  line,  in  kt  40*  18^',  a  little  north  of  Point  Gorda.  Its  walls  are  very 
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steeps  and  liie  depth  of  100  fathonui  Is  eanied  to  within  one  and  s  half  miles  of 
ahofsi  The  third  Tsllej  is  neater  Ci^  Ifendoceno,  and,  like  the  others,  runs 
inahon  from  the  west»  indenting  the  100-fathom  line  with  a  trough  of  460 

Thf  (li-^rovery  of  these  remarkable  dc'iMcssioiis  is  a  matter  ot  great  jitactical 
iuiporlance,  since  steam- vessels  in  foggy  weather  run  in  towards  ahore  to 
get  soundingB,  and  then  continue  their  cour^  parallel  to  the  caast.  A  ship 
was  reeently  kit  hy  lunning  up  the  axis  of  one  of  these  vaUeys,  the  existence  of 
whieh  was  then  nnsnspeeted,  and  only  getting  lonndings  when  dose  on  the  rocks. 
The  physical  interest  of  these  Talleys  is  also  great,  bearing  as  it  does  on  the 
problem  of  the  slopes  of  continents  and  islands,  to  which  attention  has  leoratlj 
been  directed  by  Mr.  Bachanao. 

Issiii  of  the  Orinoco. — J/.  Chaffanjoii  wrote  from  San  Fernando  de  Atabapo, 
on  20th  October  1886,  to  the  Minister  of  Public  Instruction  for  France,  reporting 
tl'i*^  progress  made,  since  the  early  part  of  the  preceding  August,  by  the  French 
M  itntili '  expedition  for  the  exploration  of  the  basin  of  the  Oriuoco.  The  course 
ot  that  nvcr  haA  been  surveyed  between  the  towna  of  Caicara  and  San  Fernando. 
Numerous  eolk€tioas->botanical,  soological,  ichthyological,  and  ethnological- 
have  been  collected.  The  basis  has  been  laid  for  a  comparative  study  of  the 
Isngosges  spoken  by  various  Indian  races  inhabiting  those  regions,  such  as  the 
Piaroa,  the  Guahiro,  the  Puinabe,  the  Piapoco.  Amongst  the  most  interesting 
of  J/.  Chaffai^on's  discoveries  may  be  mentioned  two  cave  rataeonibs— one  w 
the  Cerro  de  los  Muertos,  belonging  to  the  Piaroa,  and  the  other  in  the  Cerro 
Saloajito  (Arviuu  cave).  The  latter  was  the  local  poaitiou  of  the  heaven  of 
the  ancient  Imo,  a  cannibal  people  exterminated  by  the  Guahiro  and  Piaroa. 
The  Bspulchral  urns  found  in  this  cave  are  of  peculiar  shape,  and  are  ornamented 
with  representations  of  different  species  of  animals.  The  explorer  announced  his 
intention  of  continuing  his  investigations^  which  were  to  be  direeted,  in  the  next 
instance,  to  the  resolution  of  the  Casiquiare  problem  and  to  the  sources  of  the 
Orinoco  itself. 

north  BrazUian  Rivers.-^  The  first  number  of  the  22d  volume  of  the  MUehrift 

drr  OesfHscha/t  fiir  Krdkunde  zu  Berlin  contains  a  brief  account,  with  an 
acellent  map,  of  the  geographical  labours  of  the  Frontier  Commi^^'ion  appointed 
by  the  Governments  of  Brazil  and  Venezuela,  for  the  delimitation  of  the  frontier 
line  between  those  countries,  from  59  to  68°  W.  longitude.  Their  work  falls 
mto  three  parts— 

(1)  During  tiie  greater  part  of  1880  the  region  embracing  the  upper  courses 
<^the  Rio  Nei^i  *  and  the  Orinoco  was  explored,  the  work  done  being  mainly 
hydrographical  in  character.  In  this  region,  the  Negro  ceases  to  flow  south- 
wards at  about  the  intersection  of  67*  W.  longitude  with  the  equator,  and  turns 
ihnost  at  right  anyles  towards  the  east.  From  a  little  to  the  east  of  66  W. 
longitude  a  complicated  series  of  rivers  form  a  conuected  line  ninniug  north 
•fanost  parallel  to  the  Kegro  as  far  as  N.  latitude,  where  another  river,  the 
OMiqaiare,  flowing  westwards,  connects  them  with  the  Negro,  or,  as  it  is  called 
in  this  part  of  its  course,  the  Guainia.  The  island  thus  included  is  called  by  the 
Brazilians  Pedro  II.  Island  ;  it  'm  about  160  niileis  long,  from  north  to  south ; 
its  breadth  in  the  north  is  about  no  miles,  and  in  the  .south,  where  it  attains  its 
Biaxiinum,  about  75  miJcs.  As  already  stated,  it  is  bounded  on  the  west  and 
south  by  the  Kio  Negro,  and  on  the  north  by  the  Casiquiare,  a  tributary  of  the 
(Mnooo.  The  rivers  on  the  east,  going  north,  arc  ;— the  Cauabury,  Maturaca, 
Bttia,  and  FsdmonL  The  river  Cauabury*  is  joined  on  the  west,  in  0*  I2f  24**9 
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N.  ktitado  and  66'  IS'  62**60  W.  longitude,  by  the  Rio  la,,  which  comai  fimn 

the  north-west  and  has  connection  with  the  Rio  Dimity,  a  stream  that  goes 
north  wpstwnnls  to  join  the  Rio  Negro  ;  thm  Pedro  II.  Island  is  divided  into 
two  parts.  The  Dimity,  imiiu  liiately  above  its  confluence  with  the  la,  is  about 
400  feet  wide.  The  Cauabury  ha«  a  rapid  current,  and  flows  Ixitween  sleep 
buiklb  The  liatanca,  after  passing  between  tb«  Sorra  Onory  on  its  riglit  and 
the  Sena  Pirapoeii  on  its  left,  first  leoeiTes  the  dark-oolovnd  watem  of  aa 
affluent  that  comes,  with  a  rapid  current,  from  the  east,  and  then  it  j<nas  the 
Cauabury.  Further  northwards,  just  within  the  Venezuelan  frontier,  a  series  of 
"bifurcations"  take  place;  in  other  words,  certain  rivers  divide  into  two 
bmnches,  which  issue  eacli  into  a  different  river  system.  For  in.stauce,  the  Kio 
Lahma,  which  has  its  sources  iu  the  Serra  Imery  to  the  east,  splits  into  two 
arms,  one  of  which  goes,  vid  the  Maturaca,  to  sweU  the  Cauabury,  whilst  the 
other  joins  the  Baria»  and  so  the  Padmonl,  an  affluent  of  the  Casiquiare.  There 
is  also  in  the  same  neighbourhood  a  second  phenomenon  of  this  Idnd.  A  river 
called  the  Erubichy,  which  itself  flows  into  the  BartS)  sends  off  an  arm  to  join 
the  3Iaturacii.  Tlius  tlie  bipartite  streams,  the  Bahiiia  and  the  Erubichy  'with 
the  Maturaca),  anastomose  and  form  an  irregular  rhombus  slia]ip*l  island,  lying 
just  within  the  frontier  of  Venezuela,  west  of  meridian  ()G\  and  south  (moat  of 
it)  of  latitude  1 '  The  Baria  receives  on  its  right  the  latua,  a  river  which 
rises  in  the  Seria  Imery,  and  has  a  breadth  of  600  to  1000  feet  at  its  oonfluenee 
with  the  main  stream.  The  united  eorrents  then  take  the  name  of  Padmoni. 
The  Casiquiare  is  iu  some  places  more  than  half-a-mile  wide ;  it  likewise  is  the 
principal  element  in  another  and  larger  bifurcation,  by  wliieh  the  Orinoco  is 
directly  connected  with  tlie  Rio  Negro. 

(2)  The  first  half  of  1882  was  occupied  with  the  exploration  of  two  i  ivers 
which  bear  the  uauies  I'adauiry  and  Marary,  and  have  their  sources  in  the  Serra 
Curupira  (not  Unicnsiro^  as  is  generally  given  on  maps),  a  range  running  north- 
east and  south-west  between  64*  and  65*  W.  longitude  and  I*  and  S*  N.  latitude. 
The  Padauiiy  is  a  left-hand  tributary  of  the  large  Rio  Preto  (a  river  not  shown 
on  any  map  hitherto),  which  comes  from  the  north  and  adds  its  waters  to  those 
of  the  Rio  Negro  immedifitely  west  of  64°  W.  longitude.  Tiie  M;irary  is  a  feeder 
ol  the  Tadauiry,  flows  south-east  (not  south-west),  and  joins  it  irom  the  right. 
It  is  a  narrow  torrent,  with  rapids  and  steep  banks.  On  the  north  of  the  Serra 
Oumpiia,  where  it  oonnects  with  the  Sena  Tapiirapeoo  on  the  west  (not  on  the 
east)  rises  the  mountain  Quay,  around  whieh  lie  the  head-waters  of  the  GaatanhO) 
a  tributary  of  the  Oasiquiare.  The  Cast  lt  Ii o,  at  this  part  of  its  course,  flows 
in  a  north-eastern  direction  (not  a  south-western).  In  the  beginning  of  April» 
in  the  mountains,  the  thermometer  sank  to  62  "0  Fahr.  at  niplit. 

(3)  l  )uring  tlie  autumn  of  1882  and  the  following  winiei,  expeditions  were 
sent  to  e.xpiore  the  main  feeders  of  the  Rio  Branco,  viz. :  the  Uraricoera,  the 
Gotingo,  and  the  Mahu.  The  last  two  are  affluents  of  the  Taouta,  which  unites 
with  the  Uraricoera  in  3*  N.  latitude,  nearly  midway  between  €0*  and  61*  W. 
longitude,  to  form  the  Branco.  The  Uraricoera  has  its  origin  far  to  the  west, 
probably  in  the  Serra  Pacaraima.  At  first  a  mere  mountain  torrent,  it  eventu- 
ally becomes  a  slow  and  tranquil  current,  flowing  through  the  midst  of  wide 
savannalis.  Its  principal  tributary  is  the  Uraricapara,  which  has  its  sources  to 
the  north-west  in  the  Serra  Pacaraima,  and  joins  the  main  stream  on  the  left. 
In  this  part  of  its  course  the  Uraricoera  makes  a  semicireular  bend  to  the  nertb } 
at  the  same  time  it  sends  off  on  the  right  a  branch,  the  Canal  do  lfanum»  which 
again  enters  it  lower  down,  thus  forming  the  hurge  island  of  Maraca.  The 
Cotingo  or  Ootin  oomes  from  the  Sena  Roraima,  and  flows  almost  due  south. 
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The  Indians  who  dwell  around  its  head-waters  have  oome  under  the  influence  of 
England,  through  Demerfim,  anr!  are  rapidly  noqnirin»  th*^  FnL'lish  language. 
The  Mahu  is  a  river  of  little  iuii)ortance  ;  it^  breadth  at  Ob  conliueuce  with  the 
Tacutu  id  only  about  ii^)  yarda  ;  higher  up  it  is  about  180  yards  wide. 

The  Bnsilo-YeneEaelan  frontier  line  comcidet,  roughly  speaking,  with  the 
moantaiB  ehuiis  which  form  the  northern  bonndaiy  of  the  hu&ot  of  these  riven, 
that  is,  from  the  Rio  Negro  eastward!.  A  large  part  of  it,  extending  from  the 
Serra  Oumpin  to  the  Serra  Urutany  in  6d*  W.  longitude^  at  the  source  of  the 
Rio  UrarioapRm.  could  not  l>e  explored  owing  to  the  impaattble  nature  of  the 
country  and  the  hostility  of  the  natives. 

City  of  Oropeaa,  Bolivia.—  Lucien  Raulet,  in  a  note  to  the  Bidf.  de  la  Soc. 
dt  (ji'oij.  Comimr< .  df  Parit<  {i.  ix.,  No.  2,  lB8fi  87).  adduces  important  evidence 
lor  the  identification  of  the  ancient  city  ot  Orope4>a  with  the  modem  town  of 
Cochabamba.  He  alleges  that  the  two  names  have  been  appropriated  and  used 
as  the  designations  of  two  distinct  towns  since  the  beginning  of  the  eighteenth 
eentuiy,  the  mistake  being  perpetuated  in  nearly  all  dictionaries  and  encyclo- 
paedias of  geography  which  hare  been  published  in  Europe  during  that  perio<l. 
He  quotes  the  analogous  instance  of  Sucre,  the  capital  of  Bolivia,  which  lias  at 
different  times  been  known  as  Charcas,  Chuquisaca,  La  Plata  ;  and  the  evidence 
of  the  Bolivian R,  of  the  most  recent  official  maps,  statistics,  and  travels,  as  well 
99  of  certain  geographers,  in  support  of  his  (intention. 

M.  de  Brettea. — Oa  19th  August  1886,  M.  de  Brettes  set  out  from  Buenos 
Ayres  to  explore  the  comparatively  unknown  tract  extending  between  the  rivers 
Benmijo  and  Pilcomayo.  He  intended  to  ascend  the  Parana-Paraguay  as  far  as 
Villa  Formosa.  Then,  starting  from  that  town,  in  company  with  M.  de  Boitiers, 
engineer,  who  is  to  Study  the  hydrography,  and  ^f.  Robin,  he  will  aaeend  the 
Rio  Monte-Lindo  as  far  as  the  point,  45  miles  above  its  confluence  with  the 
Faraguay,  where  it  hends  sontli-westwards.  Leaving  the  Monte-Lindo  at  that 
poiDt,  he  will  jtnr.mic  as  near  a.s  pus.sible  a  straight  line  to  Tarija  in  Bolivia, 
keeping  at  au  equal  dititaiice  from  tlie  Bermcjo  and  the  rilcomayo.  lie  hopes 
to  come  into  contact  with  the  tribes  of  the  Tobas,  who  massacred  the  Crevaux 
opedition,  and  to  learn  something  more  about  that  iU-i\ited  enterprise.— .Su/^. 
deta  Sbe,  de  G^og*  Commere.  de  Paru,  Tome  ix.,  No.  2, 1896-87. 

OCEANIA. 

TbeTin^anes  of  the  Philippines.— Tn  the  }fitthn!}nuf''n  d.  h.  k.  (reof/rap/n'.Wifn 
(r($fll8cka/t  zu  W'trn  (Bd.  xxx.  No.  i),  we  notice  a  paper  on  the  Tingwianes, 
a  race  of  people  ^probably  sprung  froni  Chinese  immigrants)  dwelling  in  the 
pnninceB  of  Abra  and  liooosSur  in  Luzon,  the  principal  island  of  the  Philippines. 
Tlie  paper  eonsists  of  two  parts :  the  first  is  a  translation  by  Professor  F.  Blumen- 
tritt  (who  has  made  the  study  of  the  geography  of  the  Philippines  especiaUy  his 
own),  from  the  Spanish  of  Don  Isabelo  de  los  Reyes,  and  is  to  be  ccmtinued  ; 
tl'f^  second  part  is  earto(,n-aphical  in  substance,  explaitiinfc  the  map  which 
1 1  fe8.sor  Blomentritt  has  prepared  to  show  the  geographical  position  of  the 
Tiaguiane.s. 

Mr.  H,  0.  Forbes. — At  a  meeting  of  the  Melbourne  Branch  of  the  Australasian 
Geographical  Society,  held  ou  the  17th  February,  it  was  announced  that  the 
•nm  of  HKXXt,  granted  to  the  Society  by  Government  for  the  purpose  of 
CKp1«Hation,  would  be  handed  to  the  Bey.  J.  Chahners,  towards  the  expenses  of 
exploration  in  New  Guinea.  Members  of  our  Society  who  have  been  interested 
in  the  work  of  Mr.  H.  0.  Forbes  will  regret  that  the  money  has  not  been  given 
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to  him  to  oiable  him  to  carry  out  hit  aioent  of  Uount  Owen  Stankj  in  the 

coming  season.  Mr.  Chalraere,  however,  has  many  of  the  qnalitics  necessary  to 
ensur*'  sncrfss  in  an  expedition  of  this  kind  ;  and, seeing  tiiat  he  and  Mr.  Forbes 
are  both  good  men,  personal  friend.s,  and  incapable  of  jealousy,  and  that  ^ch  is, 
b^ideS|  in  cerium  respects,  the  compleuieut  of  the  other,  it  i£  perhaps  not  too 
miieli  to  hope  tliat  thej  may  unite  their  resoittoei^  and  nndertake  a  joint 
expedition.  Such  a  eouxee  wouid  much  more  than  douUe  the  chances  of  suooeBa 
for  either  of  them  leparately,  and  their  united  reeouron  will  not  eir  on  the  aide 
of  superfluity. 

MMoveiy  of  a  Vov  Uland.— The  reported  diseoTery  of  a  new  island,  north  of 
German  New  Quinea^  by  Captain  Allison  of  the  Fei-Luru/,  whilst  on  a  voyage 
from  Sydney  to  Shanghai,  has  been  officially  eontirnied.  The  new  island  is 
situated  at  about  -25'  S.  latitude,  an  I  14:r  liO'  E.  longitude,  between  the  isl&nd 
of  Durour  and  the  Exchequer  Archipelago.  la  length  it  measures  about  1^ 
miles ;  it  rises  100  to  160  feet  above  the  sea,  and  is  completely  wooded 

Kaiser  WUtielmB-Land  (Vtw  Guinea). — During  the  first  nineteen  days  of 

November  1886,  Freiherr  von  Schleinitz,  the  Governor  of  German  New  Guinea, 
conducted  anotlier  reconnaissance  vovacc,  in  the  Oft  {fie,  extending  from  Forti- 
fication Point  to  tlie  embouchure  of  tiie  Knipre.s.s  Augusta  Rivera  in  addition  to 
this  coatitai  journey,  he  fixed  the  geogiaphical  position  of  the  Purdy  Islands, 
and  visited  Mioko  and  Matupi  in  the  Bismarck  Archipelago,  as  well  as  touched 
a  portion  of  the  south  of  New  Pomerania. 

Between  Fortification  Point  and  Astrolabe  Bay  on  the  north-west,  the  ooaat 
consists  of  wide  bays,  penetrating  not  far  inland,  and  backed  by  a  range  of 
tolerably  high  hills,  the  spfire  hftwceTi  w  liich  and  the  sea  is  filled  with  their 
outliers.  The  main  chains  run  for  the  most  part  parallel  to  the  coa^^t,  and 
maintain  a  pretty  even  summit-line.  Their  upper  sloi>es,  together  with  tlic 
c(nistal  fringe,  are  well  wooded — but  not  the  middle  zone^  of  the  hill-tilopefi  ,  the 
foot-hills  are  in  many  cases  covered  with  grsss.  This  portion  of  the  coast  seemed 
to  he  well  mhsbited.  £sst  of  Astrolabe  Bsy,  from  Cape  Bigny  to  the  neigh- 
l>ourhood  of  Oonstantine  Harbour,  the  hills  recede  from  the  sea ;  but  west  of  the 
latter,  they  again  send  out  their  outlien;,  as  ribs,  close  down  to  the  shore^aad 
terminate  in  the  Constantino  Range,  (J.W  feet  high.  The  western  '»ide  of 
Astrolabe  Bay,  from  this  mnge  northwards  to  the  neighbourhood  of  Fiii  ilnch 
Wilhelm  Harbour,  the  country  adjacent  to  the  sea — Maelay's  district— is  tiat 
and  well  watered.  Owing  to  these  advantages,  and  the  fiMSt  that  it  possesses  a 
rich  soil,  it  seems  well  adapted  for  cultivation  according  to  European  methods, 
and  it  is,  mor^ver,  very  sparsely  peopled.  In  the  north-west  comer  of  the  bay, 
at  a  short  distance  from  the  shore,  lie  the  little  islands  of  Bili-bili,  Gronemann 
f^ranu),  Colomb  (Jabe),  and  King  (Ken).  Between  the  last-named  and  the 
mainland  ruu.s  a  channel  500  yards  wide  and  10  or  U  fathoms  deep.  The 
iniiabitants  of  Bili-bili  are  expert  manners,  and  renowned  for  the  making  of 
earthenware  vessels.  Opposite  Gronemann  Island,  a  river  (Marie)  reaches  the 
sea,  which,  at  its  mouth,  is  SOD  to  300  feet  wide,  and  from  5  to  8  feet  deep. 
About  a  rofle  and  a  half  above  its  mouth  its  depth  decreases  to  between  3  and  7 
feet,  and  its  channel  b  impeded  by  natural  weirs  of  stones  lying  athwart  its 
course.  Still  further  up,  it  becomes  a  mountain  torrent,  and  flows  between 
banks  of  alluvial  formation,  10  to  13  feet  high. 

North  of  Friwlrich  Wilhelm  Harlxmr  the  ooaat  is  very  much  broken  ;  a  short 
distance  from  it,  and  parallel  with  its  main  direction,  a  string  of  coral  r^fs  and 
islands  form  a  safe  and  spacious  outer  harbour,  within  which  are  semal  inner 
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basiiiB,  penetrating  inland,  capable  of  holding  nearly  all  the  navies  of  Europe.  To 
this  complex  of  jir^  ti^ctcd  anchorages  the  name  of  Alexis  Harbour  was  restricted. 
The  shores  are  thickly  planted  with  mangroves.  Eight  or  ninr  miles  iiiland  the 
nansemauu  range  sends  off  a  northern  continuation,  leaving  buLween  itaelf  and 
(he  sea  a  stretch  of  flat  land,  coasisting  of  volcanic  detritus  deposited  upon  an 
underlying  stratum  of  eoraUine  formation.  Midway  between  Cape  Juno  and 
G^M  Ooinl]ee^  a  little  to  the  north  of  6*  a  lat,  the  OttUie  anchored  opposite 
the  Ama  RiTeTy  the  mouth  of  which  was  cloBed  by  a  sand-bar,  and  is  from  400 
to  590  feet  wide,  with  about  5  feet  of  water.  The  soil  in  the  neighbourhood  is 
alluvial.  Bey<ind  Car^^  Troi^iilles,  where  the  coast-lino  bend.s  almost  due  north- 
west, the  Otttite  found  entrance  into  another  natural  harbour  (Prince  Adalbert 
Harbour),  with  10,  12,  and  15  fathoiu^  of  water,  fenced  oil'  from  the  ocean  by 
reefii  and  idanda.  The  nuseeeding  streteh  of  ooaet^  north  of  Mlae  Point  (a 
little  to  the  north  of  this  laet  harbonr),  was  not  eanreyed. 

Tlie  li  xf  stop  was  made  at  the  station  on  Tchirimotch  Island  in  Hatzfeldt 
Harbour.  The  mainland  at  this  point  spreads  out  into  a  spacious  grassy  plain, 
which  extends  eastward  beyond  Samoa  Point,  consisting  alternately  of  t^^nvasy 
and  wooded  l>elt8 ;  inland  this  jdain  is  bordered,  at  a  distance  <»f  some  seven 
miles,  by  a  wooded  chain  of  hills  with  a  narrow  ridge.  West  of  Hatzfehlt  Hai  - 
boor  eome  a  aeries  of  smsll  hays,  penetrating  comparatiTelar  deep  inland,  and 
baring  their  afaores  planted  with  eocoa-nut  trees.  Then  the  ooaat-Iine  trends 
north*westwards,  being  bordered  by  very  low  ranges  of  grasay  hilla  and  gently 
rolling  grass-land,  with  groupe  of  trees  in  the  lower  parts.  Somewhat  further 
on  the  coast  breaks  again,  forming  a  large  bay  (Prince  Albert  Harbour),  with 
the  Nielsen  lalands  lying  in  the  entrance.  The  bay  ia  divided  by  a  wooded  spit 
and  a  reef  into  two  basins,  each  extending  about  a  mile  inland.  Next  come 
Pbtadsm  Harbour,  with  small  coralline  islands  and  sandy  shores,  planted  with 
eoeoa-nnt  trees,  and  thickly  studded  with  naMve  villages ;  and  beyond  Potsdam 
Harbour,  a  bay  to  whieh  the  name  of  Hanaa  was  given.  This  hay  forms  a  good 
and  sheltered  anchorage,  with  10  fathoms  of  water  at  from  two  to  three  oables' 
length  from  the  shore. 

Some  distance  to  tlie  north-west  of  Hansa  Bay,  the  mouth  of  a  hirgc  river, 
1300  feet  wide,  was  discovered  ;  but,  like  nearly  every  river  along  this  coast,  it 
was  blocked  by  a  reef.  A  passage,  13  to  14  feet  deep,  was,  however,  found  on  the 
vwt,  and  inside  the  bar  a  depth  of  8  or  9  &thoms.  The  OttUie  steamed  a  dia- 
tanoe  of  some  9  miles  np  the  stream,  paaaing  two  or  three  ishmds,  and  tiie 
mcQths  of  several  affluents.  At  the  h^^hest  point  reached  by  the  yeaael,  the 
riw— which  was  named  Ottilie — had  a  width  of  IGOO  fert,  }mt  was  crossed  by 
a  sand-bank,  above  which  thrrr  was  not  more  than  9  feet  of  water.  It«  banks, 
and  the  general  character  of  the  vegetation  (nipa,  arecji,  and  sago  pnlm-;  growing 
upon  them,  resemble  those  of  the  river  Augusta.  Between  Ottiiie  Kiver  and 
Aaguata  Biver  the  eoast>line  is  broken  by  a  brood  salt-water  lagoon ;  its  entrance 
h  nearly  1000  feet  wide ;  its  breadth  inside  from  east  to  west  averages  {  to  I  mile, 
and  its  depth  S  to  3  fathoms.  After  prooeeding  some  3^  mQes*  FreiheiT  von 
Schleinitz  was  unable  to  detect  the  end  of  the  lagoon.  Its  shores  are,  for  the 
most  part,  covered  with  nDuiyrovc  trees,  and  on  the  easterly  tongue  of  land, 
iseparating  the  lagoon  from  tlie  sea,  grow  numerous  palm-trees,  beneath  which 
ttaud  several  well-built  native  villages. 

The  OtUHe  then  made  for  the  Purdy  Islanda^  whidi  were  sighted  on  the  mom* 
ing  of  November  10th.  These  consist  of  two  groups,  each  containing  two  laisjer 
iilaods  and  one  of  much  leas  dimensions.  The  westerly  group— Bat  Islands— 
•n  of  ooiaUine  formation,  have  a  flat  auifaoe,  are  densely  wooded  (eoooa-nut 
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U  vvii  Oil  the  periphery),  and  are  surroun<le<l  T>y  coral  reefs.  They  are  largely  fre- 
queiiteti  by  various  i^pecie^i  of  doves,  fowls^,  sea-j,'ull8,  etc  The  Becond  group, 
consisting  of  Mole  Island,  Mouse  Island,  and  Elizabeth  Island,  lie  not  E.  | 
from  Bat  Island,  but  E8B.  1 E^,  and  consequently  aome  17i  to  18^  mUet  more 
to  the  east  than  the  pontion  hitherto  given  them.  These  islands  also  harbour 
many  birds.  Thoy  also  possess  banyan,  palm,  eoeoa-nnt,  areca  palm,  and  braad- 
fniit  trees. 

LeaviuK  the  i^irdy  islands,  tlie  (Xtilie  made  for  New  Mecklenburg,  ami 
reached  Blanche  Bay,  Matnpi.  On  this  island  an  attempt  is  being  made  to  cul- 
tivate cotton,  cocoa-nut  palmii,  auci  coffee,  as  well  as  various  other  tropical  iruitti. 
The  soil  should  be  ezoellently  adapted  for  this  purpose,  oonaistiiig  of  yoloaaie 
tuff  overlying  limestone ;  it  also  possesses  tho  prop^y  of  easily  absorbing  the 
moisture,  and  does  not  readily  part  with  either  by  subsnperficial  peroolatioii  or 
by  evaporation. 

Then,  after  a  flying  visit  to  iMiokn,  the  Oovernor  skirted  a  part  of  the  sonth 
coast  of  I^'ew  Pomerania.  The  shorts  of  Uazelle  Peninsula,  from  ('a})e  Uazelle 
to  beyond  Cape  Palliser,  resemble  those  of  Kaiser  Wilheluis-Land.  The  low 
tmet  at  the  foot  of  the  hills  is  pretty  extensive,  and  is  in  many  plaees  satidy. 
South  of  Wide  Bay,  however,  the  hills  approaeh  nearer  to  the  shore,  and  assume 
a  table-like  appearance,  averaging  about  300  feet  in  hoight.  The  entire  coast  lands 
are  well  timbered.  In  the  neighbourhood  of  Points  Montague  and  Beechey  the 
island  is  formed  of  tolerably  high  hills  (1300-2000  feet),  ninning  diagonally  to 
the  axis  of  the  island,  and  terminating  in  Imv  passes,  between  which  lie  deep 
bays  with  islands.  The  hill  ranges  rise  at  a  tew  points  into  jieaks,  auU  are 
everywhere  covered  with  forests  Thmr  outlines  fhll  away  into  expansive 
plateaux  of  65  to  100  feet  in  height 

A  third  series  of  observations  was  made  in  the  neighbourhood  of  Roebuck 
Point,  where  the  Ottilie  was  taken  into  a  large  bay,  the  entrance  of  which,  in 
6'  19'  S.  latitude,  h  formed  by  four  of  an  archipelago  of  small  islands.  The  hay 
itself  has  deeper  Imsius  on  tiic  east  (one)  and  west  (two),  and  mea.-^ure8  from 
north  to  south  2^  miles,  and  from  east  to  west  1|  miles.  Its  western  part  is 
crossed  by  meridian  \W  £.  Its  shores  rise  gradually  to  a  plateau  in  the  interior, 
beyond  which  was  visible,  in  the  in  distance,  a  range  of  hHIs  with  sharp 
and  nigged  peaks.  The  western  side  of  the  bay.  as  well  as  numerous  small 
islands  which  stud  its  waters,  is  constituted  of  a  series  of  terraced  plateaux, 
step-like,  tier  above  tAsx.—NaehrichUn  tiber  Kaiter  WUAelnu-Lawif  Eeffc  ii^ 
18«7 

The  same  numl)er  contains  a  map,  l)y  Captain  Dreger,  illustrating  the  recon- 
naissance labours  of  Freiherr  vou  Sclileinitz  and  the  course  of  the  Ottilie  along 
the  coast  of  New  Guinea.  Appended  to  tiie  account  of  that  voyage  is  a  deserip- 
tion,  by  Dr.  HoUrung,  of  the  flora  in  the  immediate  vieinity  of  Hatsfeldt  Harbour. 

New  Caledonia. — A  long  and  interesting  account  of  the  physical  features  of 
«  this  island,  and  of  its  native  inhabitants,  the  Canaques  {Kanakas),  from  the 
pen  of  if.  Octave  Opigez,  is  contained  in  the  Bulletin  de  la  Soeiiti  dt  Giographie 
(Paris),  3*  Trimestre,  1886.   Also  in  the  BtdleUn  dt  la  SoeiUi  de  Gktgraphie 

Coinmerciale  tin  Havre,  November-December  188C,  we  notice  a  paper  by 

M.  Emile  Bicd,  formerly  pupil  of  the  Parisian  School  of  BTines,  on  the  tlora, 
fauna,  and  especially  the  mineralogy  of  the  same  island.  Theprindpal  minerals 
of  commercial  value  are  nickel,  iron,  gold,  cobalt,  and  coal. 

The  Marahall  lalands. — The  Marshall  Islands,  a  group  which  (jtjitc  rpoently 
has  come  under  German  protection,  fonn  a  double  chain  running  b.E.  and 
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N.W.,  the  two  parta  of  which  are  known  respectively  as  the  lialik  anu  the 
Hadak  Islands.  Politically,  tlu>  two  cliuini>  are  iliBtiuct.  The  indivitlual 
klaDds  Are  not  each  govarneid  by  one  ehief,  but  in  mooy  caeea  are  divided 
among  sereral,  whose  power  and  prestige  depend  not  so  much  on  their  nnk  as 
en  tiie  extent  of  their  possessions.  The  chiefs  are  divided  into  three  classes, 
hot  of  these,  the  lower  owe  no  aUegiauoe  to  the  higher,  and  Kabua,  the  present 
king,  is  no  styled,  not  as  a  mark  of  superior  power,  but  because  he  and  his 
fttep-sons  are  the  largest  landowners  in  the  group. 

The  Marshall  Islaudera,  especially  thoae  of  the  lialik  group,  are  extremely 
unattractive,  ugly  in  feature,  dull  in  intellect,  and  filthy  in  habit  Iieprosy 
and  qrphilis  are  nnasuaUy  prevalent,  and  ringworm  is  almost  nnivenaL  Euro- 
pean  stu&  are  pretty  extensively  used  for  drees,  both  men  and  women  wearing 
a  long  tunic  and  petticoat  reaching  nearly  to  the  feet.  The  ancient  costume, 
which  consisted  chiefly  of  a  sort  of  mat  made  from  wtKMl-fi^res  or  pandanus 
leaves,  with  head  and  neck  ornaments  of  mussel  shells,  is,  iiowever,  by  no  means 
rare.  Acconlmg  to  their  rank,  the  men  are  more  or  le»*i  tattooed  on  the  Ixick  and 
breast,  but  this  fashion  does  not  extend  to  the  female  portion  of  the  population. 

The  flora  and  fauna  of  the  Marshall  Islands  are  very  limited,  and,  in  oonse- 
qnence,  the  food  of  the  natives  presents  but  little  variety.  It  consists  chiefly  of 
coctvuttts,  pandanus  and  i>read-fruit,  with  fish,  and  occasionally  a  little  pork. 
Eggi^  are  never  used,  though  fowls  are  extensively  reared  for  the  benefit  of 
foreign  visitors. 

The  native  dwellings  are  small  two  -storitti  .structures,  10  or  12  feet  square, 
and  so  low  that  one  can  scarcely  stand  upright  in  them.  They  mostly'  stand 
ahme,  or  in  little  groups  of  two  and  three.  No  buildings  exist  capable  of  bdng 
osed  for  political  or  Mdal  gatherings,  for  hospitality  is  a  virtue  which  tlie 
Marshall  Islanders  have  yet  to  learn.  They  are  skilled  oarsmen,  and  excel  in 
the  building  of  their  curiously  shaped  canoes,  one  side  of  which  is  straight, 
while  the  other  is  highly  curved.  Of  their  domestic  relations  there  is  but  little 
to  tell.  Polygamy  is  the  prevalent  custom  in  regard  to  marriage,  each  ot  the 
diieis  having  three  or  four  wives,  whose  duty  it  is  to  attend  to  the  housework. 
There  is  no  native  religion  properly  so  called,  but  a  sort  of  magic  is  practised  by 
soreersssea,  who  profess  to  piy  into  the  future  and  to  cure  disease  by  means  of 
spells.  It  ia  said  that  the  natives  believe  in  a  future  state,  but  they  worship 
neither  gods  nor  ancestors.  Their  spiritual  interests  are,  however,  now  being 
cared  for  by  a  brancli  of  the  Boston  Mission  Society,  whose  eitorts  have  already 
met  with  considerable  success. 

The  trade  of  the  Marshall  Islands  consists  in  the  exportation  of  kopru,  and 
the  importation  of  dress  stuffs,  provisions,  mannfactnred  iron  goods,  wood  for 
hail(ting  purposes,  and  money.  It  ia  entirely  carried  on  by  a  number  of  German, 
English,  and  American  firms,  whose  representatives  on  the  islands  at  present 
number  sixty- four. 

Regular  postal  communication  hu.s  not  as  yet  l)een  established  witii  the 
Marshall  Islands,  but  mails  are  carried  by  the  ships  belonging  to  the  various  » 
companies  interested  in  the  kopra  trade.  Business  is  transacted  alniotst  entirely 
by  means  of  cash  payments,  the  chiefs  having  quite  a  passion  for  money,  of  which 
they  are  said  to  possess  considerable  hoards.  The  current  coin  is  the  Chilian 
dollar,  but  English  gold  is  occasionally  useil,  the  sovereign  being  worth  five 
doUam.^  —DeuUeAe  Kolonialzeitung^  Heft  23,  ltt6tf. 

*  For  fiuther  informfttion  regarding  the  Mari«ball  Ulands,  see  iHt  Mtmthalliimlnim 

hrd-  vnd   Vijlker-Kunuc,  Handel  I'mf  Mission;  vn't  cinem  AnhUHQ f  Die  OUbertiH$elltm 
Bj  Earl  iiagei ;  publiiihed  by  Ueorge  Lingke,  Leipzig. 
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Kilauea  Volcano,  in  Hawaii.    Tlic  crater  of  this  volcano  lies  in  the  south- 
west oi  a  vast  depression— which  i^  roughly  triangular  in  shape,  with  i^ides 
measuring  about  3360  feet-and  is  a  pit  12,000  (sic)  feet  long,  3000  feet  vide, 
and  384  feet  deep  (greatest  depth  570  feet).  AboTe  this  enter,  whidi  bears  the 
name  of  ^lema'uma'u,  and  about  000  feet  below  the  highest  part  of  the  west^ 
rim  of  the  entire  depression,  occurs  the  "  black  ledge,"  a  shelf  of  desiccated  lava 
from  600  to  2000  feet  wide.    To  the  east  of  Halema'umii'ii  lie  the  smaller 
temporary  craters,  Little  Beggar  and  New  Lake,  which  together  constitute  a  sort 
of  slielt*  or  terrace  a<ijoining  the  main  depression,  and  embrace  au  area  1700  feet 
in  length  by  from  260  to  650  feet  in  width  ;  its  average  depth  is  105  feet  The 
floor  of  the  depression  in  the  neighbourhood  of  these  lakes  is  100  feet  higbcr 
tlian  at  its  northern  end.  Since  1887,  the  principal  crater  and  New  Lake  hsd 
been  pouring  out  discharges  of  lava  over  tlic  floor  of  the  depression,  till  by  March  6, 
18S4,  it  hud  accumtilat(Hl  to  the  height  of  3710  feet  abov(;  the  sea-level.    <)ii  the 
night  between  March  (]th  and  ]Mareh  7th,  this  mass  of  lava -  a  column  of  molten 
rock  570  feet  thick    disappeared  through  a  bubteiranean  channel.    This  was 
attended  by  a  series  of  forty-three  earthquake  shocks,  lasting  through  the  uighu 
Besides  the  pit  thus  formed  by  the  disappearance  of  the  laya,  seTeral  large  cneb 
were  produced  outdde  the  principal  depression  itself.  On  June  4th  (down  to 
which  day  darkness  and  quietness  reigned  over  the  scene),  a  huge  chasm,  40  feet 
across,  was  observed  on  the  east  side  of  the  above-mentioned  i»it,  having  walls 
which  descended  at  an  Mnp^le  of  eighty  to  eighty-five  dogre<"=:  to  a  lake  of  fire  and 
liquid  lava  beneath.   Twenty-one  days  later,  two  hirger  vents,  divided  by  a  very 
narrow  ridge,  were  formed  at  the  level  of  the  deepeBt  part  of  the  pit,  being  700 
feet  long  by  400  wide.    It  seems  probable  thai  the  mass  of  lava  which  dis- 
appeared must  have  been  received  into  some  subterranean  cavity,  sinoe  it  is  not 
known  to  have  been  discharged  anywhere  on  the  surfooe,  nor  has  any  oceanic 
disturbance  taken  place  within  reasonable  distance  of  the  island.    Tlie  lava  has 
begun  to  return  nijain,  having,  by  October,  bnilt  np  !\  rone  from  the  bottom  of 
the  pit  70<)  to  H'li)  leei  high.   Previous  discharges  ni  ;m  Miinulated  lava  tookpla^ 
in  17b9,  1823,  and  1840.    In  1823,  the  lava  rose  to  au  altitude  of  3177  feet  above 
sea  level,  and  in  1840  to  3170  feet— 0.  H.  Hitobcodc,  in  Seimce,  February  25, 
1887. 

MISCELLAxNKOUiS. 

2ftr.  H.  M.  staoiiey  telegraphed  his  arrival  at  the  Congo  on  the  18th  March. 

A  line  of  steamships  to  run  regularly,  in  connection  with  the  Canadian 
Pacific  Railway,  between  Biitisli  OoilmnUa  and  Uis  AnsmiliA  Ooloales,  is  promised 
for  the  coming  summer. 

tisatsnaat  Westsr,  late  Commandant  at  Stanley  Falls,  is  about  to  undertske. 
for  the  Swedish  Oovemment,  an  exploring  expedition  to  the  region  east  of  the 
GameroonH,  towards  the  sources  of  the  northern  affluents  of  the  Congo. 

VAfriqWy  March  1887,  gives  a  map,  reproduced  from  the  Kolonial  Zeitmi't, 
'  to  illustrate  the  treaty  of  November  1,  defining  the  spheres  of  interest  of 
Germany,  England,  and  the  Sultan  of  Zanzibar  respectively,  in  East  Africa. 

Dr.  Holub.— The  (rerman  and  Ausiiiaii  Consulates  at  the  Cape  have  received 
telegrams  confirming  the  information  which  has  already  reached  this  country  of 
the  attack  on  Dr.  Holab's  expe^tion,  between  the  Zambesi  and  Lake  Bangweolo. 
Dr.  Holub  was  not  himself  with  the  expedition  at  the  time,  but  a  European, 
Oswald  Toldner,  was  murdered,  and  his  valuable  collections  were  lost.  News 
from  Shoshong  announces  the  arrival  of  Dr.  Holub,  in  a  deplorable  condition,  at 
that  place.  According  to  the  latest  (23d  February)  information,  Dr.  Holub 


Digitized  by  Google 


GEOGRAPHICAL  NOTES. 


209 


trrired  od  22d  Febniaiy,  in  oompany  with  his  wife,  at  Bamaogwato^  irim  h» 
noeired  assistanoe  Irom  the  fimi  of  Poppe  and  Co.  in  Cape  Town. 

Another  attempt  to  reach  the  Verm  Me  single-handed  ie  being  made  by  a 
Canadian.    According  to  the  Seottman**  Ottawa  owrespondent— "  Mr.  AleZ' 

ander  Macarthur,  a  former  employi  of  the  Hudson  Bay  Company,  started 
on  his  northward  trip  from  Winnipeg  on  the  20tli  March,  with  only  one 
companion.  Sleiirhing  is  to  be  used  until  Norway  House  is  reached  and  dog- 
traius  thence,  proceeding  due  north  to  Fort  Churcliili.  From  that  point  he  will 
make  dive.gcuce  to  Chesterfield  Inlet  to  bee  the  ]New  Bedford  whaler  wmtering 
there,  from  which  he  hopes  to  gain  some  useful  infonnation>  and  by  which 
vessel,  on  its  return,  he  will  forward  the  only  communication  to  the  world  he 
Isaves  behind,  until  his  return,  a^,  once  past  that  inlet,  the  dreary  Polar  wilder- 
ness has  to  be  entered.  By  the  middle  of  May,  Mr.  Macarthur  expects  to  reach 
Boothia  Felix,  whence  he  will  push  forward  through  Somerset  and  Devon  Land, 
keeping  west  of  the  Greely  route,  and  in  an  entirely  unexplored  country. 
Hitherto  exploring  puitics  have  atteutpted  to  reach  the  Pole  by  passing  from 
Bsffio*8  Bay  through  a  succession  of  straits  to  Linoohi  Sea.  Here  the  ice  was 
found  so  uneven  by  the  Greely  party  that  dog-trains  could  not  pass  over  it 
The  roughness  of  that  ice  the  present  explorer  attributes  to  icebergs  coming 
down  from  the  Pole  piling  up,  on  striking  the  shore.  West  of  it  there  is  an 
open  sea,  which  permits  the  bergs  to  drift  away  southwards,  and  there  he 
expects  to  find  comparatively  smooth  ice,  over  which  he  hopes  to  reach  the  Pole 
with  comparative  case.  He  is  well  supplied  with  iubtruuients  and  with  trinketa 
for  Eddmo  trading,  and  he  takes  provisions  for  two  months,  after  which  the  two 
eiplorers  will  have  to  depend  on  their  rifles  for  food.  He  expects  to  be  absent 
three  yean.** 


NEW  BOOKS. 

The  StatesmarCs  Year  Book:  Statistical  and  Historical  Annual  of  the  States  of 
the  Civilised  World,  for  the  year  1887.  E<iited  by  .7.  Scott  Keltie, 
Librarian  to  the  Royal  Oeogra])hical  Society.  Twenty-fourth  annual 
publication.    Revised  after  othcial  returns.    London  :  Macniiiian  aiul  Co. 

Time  and  States  change,  and  tlie  /Statesman's Year- Book  changes  with  them, 
chiefly  in  the  way  of  growth.  It  is  evident  enough,  from  a  glance  over  this 
twenty-fourth  volume  of  the  series,  that  there  has  been  considerable  saeriflee 
aad  self-denial  exercised  for  the  purpose  of  bringing  it  within  the  compass  of  a 
thousand  pages,  at  which  figure,  by  general  consent,  a  book  of  the  kind  becomes 
recognised  as  overgrown  and  over  bulky.  A  large  amount  of  valuable  new 
matter  has  been  ailded,  partly  the  product  of  the  development  of  civilisation  and 
statistics,  and  partly  the  result  of  further  research  by  the  editor,  with  the  object 
of  making  tiie  Annual  as  complete  and  useful  as  possible.  But,  on  the  other 
hsnd,  there  has  been  retrenchment  to  the  extent  of  some  score  of  pages  or  more  ; 
and  the  period  when  the  volume  will  reach  the  bourne  of  a  thousand  pages 
has  been  postponed  to  the  year  after  the  Jubilee.  Of  the  additions  made,  the 
most  important,  e'^pfv'ially  from  a  aeographioal  i)oint  of  view,  is  the  extra 
.<<pace  of  fifteen  pages  devoted  to  the  smaller  British  Colonies,  which  have  not 
a  special  jdace  reserved  for  them  apart  from  the  mother  country.  The  new 
statistical  and  general  information,  with  regard  to  these  colonies,  appears  to  have 
been  assiduously  collected  from  the  official  returns,  and  brought  carefully  down 
to  date ;  and  it  is  in  all  respects  an  excellent  and  valuable  feature  of  the  work. 

VOL.  III.  o 
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NotaofiB  of  the  laad-teoim  tjifeem  of  Brituh  IndU  and  a  new  section  of  agricol- 
tural  statistics  have  this  year  been  included  ;  the  piovinoe  of  Upper  Burma  has 

also  its  jdacc  under  the  Indian  heading  ;  and  the  progress  nnd  importance  of  Oorea 
is  recognise*!  ^>y  separating  it  from  the  Chinese  Empire.  Edect  has  been  given 
to  the  hite^t  levelopments  of  French  and  German  colonial  enterprise  uuder  the 
proper  headings  ;  and,  among  a  host  of  other  things,  notice  is  taken  of  recent 
political  changes  in  the  Bast  of  Europe,  the  addittona  made  to  continental  anoies 
and  nayies,  and  the  latest  phases  of  Enrp^  finance  and  Australian  federatioiL 
Mr.  Scott  Eeltie  is  to  be  complimented  upon  a  work  which  ao  adequatelT 
maintains  the  high  reputation  gained  by  previous  Tolumes. 

VExpannon  Coloniale  de  la  France :  ^tude  ^^oonomique,  Politique  et  Q4o' 
graphique  sur  les  fitablissements  Fran9ai8  d'Outre-Mer.  Par  J.>K  de 
Lanbssan,  Ddput^  de  U  Seinci  Avee  19  Oartes  hors  Texte.  Paris :  F^lix 
Alcan,  1886.  Price,  nfranct.  Pp.  zxiii.  and  1016. 

The  efforts  of  the  French  nation  to  establish  themselves  in  countries  beyond 
seas  seem  to  have  been  dogged  hy  a  perverse  and  spitefnl  fate.  They  h  ive  taken 
possession  of  many  fair  stretches  of  fertile  tcrritorv,  have  made  beginnings  of 
colonisation  there,  and  erected  what  they  hoped  would  prove  to  be  the  cradlea  of 
afiUiated  or  subject  empires.  But  just  as  they  were,  metaphorically,  closiDg 
their  hand  upon  their  prize,  an  enviable  destiny  has  snatdied  it  from  between 
their  fingers.  Of  the  vast  tenitories  onoe  subject  to  the  sway  of  JEtece  in  North 
America  and  India,  and  other  parts  of  the  world,  at  the  end  of  the  eighteenth 
century,  there  remains  in  lier  possession  to-day  only  a  few  small  islands  and 
detached  districts,  such  as  Reunion,  Pondichen  > ,  French  Guyana,  Guadaloupe, 
and  Martinique.  Of  lier  existing  dependencies  beyond  the  frontiers  of  the  mother 
country,  nearly  all  the  rest  have  been  acquired  since  1814-1815,  and  several  uf 
them,  such  as  Madagascar,  a  large  part  of  Senegambia^  a  kige  part  of  the 
possessions  between  the  Congo  and  the  Gaboon  on  the  West  Coast  of  Af rica» 
Tunis,  Annani,  and  Tonquin,  liavo  "been  brought  under  Frencli  dominion  since 
1880.  Tlie  French  dependencies  in  Hindustan  have  long  been  in  English  hands  ; 
80,  too,  have  the  colony  of  Quebec  and  thnt  of  Acadia,  whilst  the  extensive  terri- 
tories once  incbided  under  the  designation  of  T,.nuisiana  were  sold  by  Napoleon 
the  Fir»t  U>  the  United  States  more  than  eighty  years  ago. 

Although,  at  the  present  moment,  France  possesses  vast  expanses  of  territory 
beyond  seas— possessions  which,  in  point  of  area  and  population,  make  a  formid- 
able show  on  paper — it  cannot  be  said  that  she  has  any  true  colonies— that  ia, 
countries  settled  and  permanently  cultivated  by  Frenchmen.  £?ai  the  oldest 
colonies— Reunion,  Martinique,  Onadaloupe,  rind  French  Gnynnn— are  not, 
strictly  speaking,  colonies,  such  as  are  New  Zealand,  Australia,  Canada.  The 
people  who  own  them,  and  cultivate  in  them  the  various  products  they  rcspec- 
tively  yield,  are  mitu  or  people  of  mixed  blood,  the  offspring  of  French  aud 
coloored  parents.  Nor  do  any  of  the  newly-acquured  dependencies  of  the  Re- 
public seem  to  hold  out  reasonable  hopes  that  they  can  be  converted  into  Frencii 
colonies,  analogous  to  those  of  England  mentioned  above.  For,  in  Uie  first  plaoe, 
they  are  situated  for  the  most  part  within  the  tropics  ;  this  is  tnie,  as  a  glance 
at  the  map  will  ,<hftw,  of  Madagascar,  the  Congo  and  Gaboon  territorie Sone- 
gambia,  Cambodia,  Cochin  China,  Annara,  and  Tonquin.  On  this  account  they 
do  not  offer  very  btrong  inducements  to  the  right  class  of  colonist  to  emigrate 
thither  with  a  view  to  making  a  permanent  settiement  Algeria  and  New  Cale- 
donia are  the  only  dependencies  whose  climate  seems  to  li  at  all  adapted  to 
Europeans^  and  in  these  conntries,  for  varioos  rsasons,  colonisation  hj  French- 
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■un  is  not  the  success  it  might  be.  In  the  next  place,  the  French  Goveniment 
geems  to  be  actuated  by  other  conaideratious  than  those  of  creating  a  "France 
beyond  seafs."'  Apparently  their  aims  are  military  ;  at  fiiiy  rate  their  policy  is 
dUf  explicable  ou  the  assumption  that  they  are  mainly  concerned  to  extend  the 
sway  of  the  Kepublic  over  as  many  of  what  may  be  designated  constituent 
elflUMDts  of  A  great  French  empire  m  poarible.  Many  of  her  newly>aequiied 
dflpeDdencies  can  as  yet,  it  is  pretty  erident^  serve  no  other  pmpoee  save  that  of 
flattering  the  national  pride ;  on  the  oontrary,  they  mtiat  be  a  direct  burtber^ 
upon  the  national  excliequcr,  since  the  expenditure  necessarily  entailed  in  estab- 
lishing and  maintaining  French  influence,  in  nearly  all  those  case.s,  by  dint  of 
mihtary  power,  must  be  very  considerable.  IMoreover,  it  must  be  added  that 
those  isl^ds  which  are  well-settled  and  have  long  been  subject  to  cultivation 
I  at  the  hands  of  populatiooa  who  have  been  aoqaainted^  to  some  extent  at  least, 
with  Kmopean  methods  of  agriculture,  are  at  the  present  moment  in  anything 
bnt  a  flourishing  condition.  Tlie  prosperity  of  Reunion,  Guadaloupe,  and 
Martinique,  to^'etlier  with  French  Qruyana  (in  part),  was  destroyed  by  the 
dmancipatiou  of  slaves. 

The  present  bulky  work  by  J/,  de  Lanessan  contains  a  musii  of  most  valuable 
informatiou  on  neatly  all  subjectb  connected  with  these  vast  and  widely -scattered 
(lependeneies  of  the  French  Bepublie.  With  respect  to  nearly  all  the  points 
upon  which  a  reader  would  consult  such  a  book,  the  author  has  something  to 
■7.  He  has  given  the  widest  interpretation  to  his  task,  and  embraced  within 
iti  scope  nearly  every  branch  of  geographical  science  physical,  commercial,  his- 
torical, sociological.  And  altlioui^h  he  deals  -with  such  a  formidable  mass  of 
materials  as  h  implied  in  a  volume  of  over  a  thousand  pages,  yet  he  does  not 
lose  control  of  his  subject— neither  forgetting  the  broad  lines  of  general  Lrcat- 
ment  in  the  multiplicity  of  details,  nor,  amid  the  complexities  and  intricades  of 
iaaumerable  {Mrticuhtr  facts  and  figures,  losing  sight  of  the  requiremwts  of 
iqpcal  order  and  natural  arrangement  Indeed,  if  a  teacher  of  geography  wtn 
in  search  of  a  work  whereby  to  illustrate  the  advantages  that  can  accrue  from 
a  study  of  geography— how  it  requires  accuracy,  precision,  grasp  of  detail,  power 
to  combine  many  particular  facts  under  leading  ideas,  logical  and  orderly  arrange- 
ment, scientific  conceptions  of  the  leading  principles  of  gepgrapiiical  procedure, 
to  Bay  nothing  of  the  demands  it  makes  upon  a  wide  acquaintance  with  various 
btsnehea  of  natural  science,  and  with  history,  ethnology,  commerce,  etc-^the 
gSQgmphical  teadier  would,  we  repeat,  find  tibis  book  very  useful  as  an  illustra^ 
tion.  M,  de  Laneaian  has  brought  his  statistical  information  down  to  quite 
recent  years — as  recent  as  we  might  expect,  when  we  consider  the  almost  gigantic 
labour  he  must  have  gone  through  in  the  preparation  of  his  work.  Never- 
theless, had  he  taken  a  little  further  trouble,  and,  instead  of  quotiiig  at  such 
l^igth  from  official  documents  (decrees,  act^  reports),  geographical  works,  the 
writings  of  travellers  and  others,  he  might,  with  advantage,  by  condensation  and 
abstracting,  have  reduced  the  bulk  of  his  volume  to  an  appreciable  extent. 
This  remark  is  not,  of  course,  intended  to  apply  to  the  reprint  of  such  docu- 
ments as  the  text  nf  tho  treaty  between  France  and  Madagascar  of  December 
17, 18S5.  For  sucii  an  important  work  the  maps  arc  disappointing,  being  neither 
tali  enough  nor  artistic  in  appearance.  In  this,  as  iu  most  French  and  German 
icientific  books,  we  feel  painfully  the  want  of  an  index. 

To  give  a  rough  indication  of  the  author's  treatment,  we  append  an  abstract 
of  his  sectional  headings  on  Algeria  and  Tunis,  which  he  treats  together  :— 
L  Physical  Geography  of  Algeria  and  Tunis  :  (a)  the  mountains  ;  (fi)  the  Tell ; 
(y)  the  high  plateaus ;  (d)  the  Sahara  chain ;  («)  the  desert ;  (C)  hydrography ;  (ji) 
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the  shotts— the  interior  sea ;  (B)  wells  ;  (t)  eoftsts  and  ports ;  («}  prindpal  oaitun 

of  trade  and  population ;  (X)  means  of  communication — railways — roads  ;  (fi^  popu- 
lation. II.  Conquest  and  colonisation  ;  ''n'l  the  military  W^tmt? ;  (3)  system  of  land 
tenure  in  Algeria  ;  (y)  sales  and  coiicea^ions  of  land  ;  (6)  system  of  cantonne- 
mcnt;  («)  the  decree  of  the  Senate  of  18G3;  (C)  official  and  free  colonisation: 
(9)  the  Torrans  Act ;  (6)  landed  property  in  Tunis ;  (t)  European  popolation; 
(k)  dimate ;  (X)  objects  of  cultivation  in  Algeria ;  (ft)  forests ;  (v)  eattle>reariDg ; 
(o)  commerce.  III.  Administration  :  (a)  in  Tunis  ;  (/3)  capitulations  ;  (y)  inter- 
national financial  committee  ;  (d)  Tunisian  schools  ;  («)  in  Alj^cria  ;  (0  depart- 
mental and  communal  administration  ;  (rj)  budget  of  Algeria ;  {6)  customs'  dues. 
V.  General  conclusions  :  (a)  abolition  of  free  concessions  ;  (P)  offices  for  infor- 
mation about  emigration  ;  (y)  roads  and  means  of  communication  ;  (5)  individual 
property ;  (<)  schools ;  it)  administiaUon  in  Algeria ;  (t)  abolition  of  govern*  « 
ment  by  decrees ;  (k)  Tunis.  All  this  embraces  112  pages. 

The  longest  chapter,  more  than  200  pages,  is  entitled  "  France  in  Indo-China,** 
Cambodia,  Annam,  Cochin  China,  and  Tonquin.  The  remaining  chapters 
are  on  France  in  West  Africa  ;  in  East  Africa :  in  India  ;  in  Oceania ;  in  the 
New  World  ;  on  European,  Imlian,  African,  Chinese,  etc.,  immigration  into 
these  French  colonies ;  on  penal  colonisation  ;  on  the  organisation,  administrik 
tive,  financial,  military,  Judicial,  economic,  etc,  of  the  French  colonies.  The 
chapters  on  penal  colonisation  and  immigration  are  especially  interesting  sad 
instraetiye ;  and  «e  regret  that  our  space  will  not  allow  ns  to  discuss  some  ef 
the  more  important  problems  of  which  they  treat. 

The  accompanying  table  gives  Jf.  Lanessan's  list  of  the  Frendi  possessions 
in  different  parts  of  the  world  : — 

Africa,      .      .   Algeria  ;  Tunis  ;  Senegal ;  Rivers  of  the  South  (between 

rivers  Casamance  and  Scarcies) ;  Assinia  and  Great 
Bassani  (on  Gold  Coast) ;  Porto  Novo,  Great  Popo,  and 
Agn<  (on  Slave  Coast) ;  Gaboon  and  Congo  districts 

(stretching  from  River  Campo  to  Point  Chamba  at  the 
junction  of  the  Locma  and  Lubinda,  except  Elobey  and 
Coi  isco  Islands  in  Corisco  Buy)  ,  Obock  (south  of  Red 
Sea) ;  Nossi-Bii,  Mayotte,  Sainte  Marie  (islands  oflf  coasts 
of  Madagascar) ;  Madagascar ;  Reunion. 
Asia,  .  .  Annam ;  Cochin  China ;  Cambodia ;  Tonquin ;  Cariesl, 

Pondichery,  Yanaon,  Chandemagore,  and  Mah4  (in 
Hindustan). 

OOBAKIA,  .  .  Society  Islands  ;  Archipelago  of  Tua-Motu  ;  Gambler  Archi- 
pelago ;  Marquesas  Islands  ;  Archipelago  of  the  Tubual, 
with  Rapa  ;  Clipperton  ;  Archipelago  of  New  Caledonia ; 
Loyalty  Islands ;  New  Hebrides. 

SoiTfB  Amsbica,    French  Guyana. 

NoETH  Amkbioa,  ICartinique ;  Guadalonpe ;  St  Pierre  and  Miquelon  (off 

Newfoundland). 

The  Balkan  Peninsula.    By  IkiiiLE  de  Laveleyjs.   Londuu:  T.  Fisher  Unwin. 

1887.   1  vol.,  pp.  372  ;  Index.   Price  18*. 

The  original  French  edition  of  this  work  has  already  been  reviewed  in  the 
pages  of  our  Magazine  (Za  PiwvMule  det  Balkan),  vol  ii.  page  699*  The 
prosent  volume  is  a  translation  by  Mrs.  Thorpe.  In  several  W9js  the  Engliih 
edition  is  to  be  preferred :  some  judidous  ezoisioos  have  been  made  in  order  to 
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radnoe  the  two  voInnMS  of  tbo  Fnxuib  edition  into  a  ringl«  volume ;  an  intro- 

(luctory  chapter  hy  M.  de  lAveleye  narrates  very  clearly  the  present  poeitim  of 
BulKHrian  atiairs  ;  and  a  Political  Map  has  been  added.  The  present  vrork  well 
desei-ves  its  traoBlation  into  Englisbi  and  will  probably  have  a  larger  circulation 
in  this  country  than  in  France. 

Mr.  T.  Fihher  Unwin,  the  publisher,  has  produced  a  very  attractive  voiuiue. 
tf  another  edition  is  called  for,  ve  would  reoommend  the  substitution  of  a 
more  scientific  map  in  place  of  the  existing  one  :  it  would  materially  assist  the 
reader  in  unravelling  the  intricate  political  and  ethnical  problems  of  the  Balkan 
States  if  the  physical  features  of  the  Peninsula  were  more  clearly  indicated. 

Geological  invJ  Xittxirnl  I/istorif  Surn  i/  of'  (.'anatln.  Annual  Report  (2^ew 
iSeries),  Vol.  i..  is^.j.    ^kluuLical  ;  Dawson  Brothers.  1880. 

This  volume  is  publii>hed  by  the  authority  of  the  Cauadian  GoTemment,  and 
reflects  much  credit  on  the  Survey,  of  which  Br.  Alfred  R  0.  Selwyn  is  Director. 
It  is  accompanied  bj  a  portfolio  containing  well<ezecuted  maps  of  (1)  a  portion 
of  the  Rocky  Mountains  (Bow  to  Livingstone  Ranges,  etc) ;  (2)  the  Cypress 
Hills,  Wood  Mountain,  and  adjacent  country  (geological  and  topographical":  ; 
(3)  the  same  (wooded  tracts,  and  character  of  surface)  ;  (4)  Lake  Mi.sta:-'>ini  ; 
(5)  Nova  Scotia  and  New  Brunswick  ;  aud  (0)  the  province  of  New  Brunswick. 
The  second  aud  third  uiap»  will  be  of  great  use  to  settlers.  They  embrace  a 
vast  district,  from  Mortlake  to  Medicine  Hat  on  the  Cansdiao  Fscific  Baflvay, 
end  point  ont  good  and  bad  land.  As  in  the  United  States,  topographical, 
geological,  and  agricultural  surreys  go  hand-in  hand  in  Canada,  as  otherwise 
the  immense  territory  to  be  surveyed  would  not  be  undertaken  in  time  to 
satisfy  the  Government  or  the  settler. 

The  volume  before  us  opens  with  a  summary  report  by  Dr.  Selwyn  of  the  opera- 
tions of  the  Geological  and  Natural  History  Survey  of  Canada  for  the  years  18«4 
sod  1886.  Eighteen  separate  geological  explorations  were  carried  out  during  the 
snmmer  of  1884.  During  1885,  the  Sunrej  officials  were  also  actively  engaged, 
botanical  work  being  as  usual  energetically  undertaken,  so  that  during  the  year, 
2957  species,  labelled  and  named,  were  distributed  among  Tarious  ooU^ges  in 
Canada,  or  sent  to  individuals  in  exchange  for  other  plants. 

The  next  report  is  a  preliminary  ot?o  !>y  Dr.  Geor<:e  W.  Dawson  071  the  phy- 
sical and  geological  features  of  that  portion  of  the  Kocky  Mountains  between 
latitudes  49°  and  51°  30'.  Dr.  Dawson  treats  fully  of  the  Cascade  coal-basin  in 
the  valley  of  the  Bow  River,  remarking—'*  The  most  interesting  and  important 
drcumstance  connected  with  this  part  of  the  Bow  Valley  is  the  fact  that  it  is 
underlaid  throughout  its  length  by  cretaceous  coal-bearing  rocks  of  the  Kootanie 
series.  The  coal,  which  is  an  anthracite,  was  first  discovered,  I  believe,  in  1883. 
It  is  now  being  ojiened  up,  and  j)roniises  to  be  of  considerable  importance  on 
account  of  it.s  position  on  the  Canadian  Pacific  Railway  line,  and  its  excellent 
quality.  Gold  has  also  been  discovered  at  Wild  Horse  Creek,  which  has  proved 
xichly  auriferous ;  whilst  copper  and  lead  ores  occur  in  this  portion  of  the  Bocky 
Mountains  in  considerable  abundance." 

Mr.  R  G.  M'Connell  next  furnishes  a  report  on  the  Cypress  Hills,  Wood 
Mountain,  and  adjacent  country,  embracing  part  of  the  district  of  Assiniboia,  and 
treating:  of  the  country  lying  immediately  east  of  the  Bow  and  Belhv  rivers'  dis- 
trict previously  reported  on  by  Dr.  Dawson.  Several  excellent  phototype  illus- 
trations accouipany  tiiis  report,  which  is  followed  by  one  on  the  Geology  of  the 
Iske  of  the  Woods  region,  by  Mr.  Andrew  C.  Lawaon.  TliiB  region  is  extensively 
gjbdated.     ETexywhere,**  says  Mr.  Iawbod,  '*  the  rocks  displsy  wimistakaUe 
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evidenoe  of  the  poliBhing  and  grooving  effects  of  the  piMige  of  detritus  laden  ice 

over  the  surface  of  the  country."  Then  follow  several  pages  containing  a  record 
of  the  directions  of  the  glacial  groovines  nn<l  stri?p,  showing  the  extremely  careful 
and  painstaking  manner  in  which  the  Canadian  Geological  Survey  is  conducted. 

The  next  report  is  one  by  Mr.  A.  P.  Low,  of  the  expedition  in  1864-6  to  Lake 
HigtuBUU,  and  a^oining  country  in  Hudson's  Bay  Territory,  with  a  list  of  hiids 
and  plants  collected  by  Mr.  James  SL  Maeonn.  Following  thia,  Dr.  Robert  Bell 
contributes  obsenrations  on  the  Geology,  Zoology,  and  Botany  of  HudKNi's 
Strait  and  Bay,  made  in  1885,  illustrated  with  a  beautiful  engraving  of  the 
Labrador  coast,  and  another  of  Prince  of  Wales  Sound.  Mr.  R.  W.  Ells  and  Dr. 
Bailey  follow  with  reports  on  the  Geological  Formations  of  parts  of  New  Bruns- 
wick and  Nova  Scotia,  whilst  Mr.  R  Chalmers  furnished  a  preliniuiary  report  on 
the  Surface  Geology  of  New  Brunswick,  treating  exhaustively  the  eubjecte  of 
glaeiation  and  "  kamee.'*  The  oondusions  at  which  Mr.  Chalmers  arrives  re- 
gaiding  the  glacial  epoch  in  New  Brunswidcaiebriefly  as  follows :— "  (1)  A  mass 
of  ice  accumulated  on  the  surface  of  the  country,  and  moved  from  the  higher  in- 
terior region  towards  the  Bay  of  Fundy  on  the  one  hand,  and  the  St.  Lawrence 
on  the  other  ;  (2)  this  movement  was  accompanied  by  a  great  transportation  of 
drift  or  decayed  rock-material,  which  had  been  formed  on  the  surface  previous 
to  the  Ice  Age ;  (3)  river  valleys  were  partly  filled,  and  the  rivers  themselveB 
dammed  up  by  this  drift ;  while  leke^basins  wers  formed,  not,  as  far  as  the  evidence 
goes,  from  erosion  of  the  rocks  by  the  grinding  power  of  the  ice,  but  by  (a)  the 
scooping  out  of  loose  materials  from  hollows  in  rock,  thus  forming  lodc-basins, 
and  (h)  by  leaving  depressions  in  the  drift  occupying  pre-existing  valleys,  which 
afterwanls  caught  the  drainage  of  the  areas  surrounding  them  ;  (4)  on  the  nu^lt- 
ing  and  breaking-up  of  the  ice-covering,  either  smaller  ice  masses  have  slid  down 
the  slopes  more  directly  towards  the  low  marginal  areas,  or  into  the  adjoining 
sees ;  or,  as  the  land  sank,  icebergs  may  have  grated  the  slopes,  especially  of  the 
northern  and  eastern  eoast  areas  of  New  Brunswick.  With  regard  to  the  tkiek- 
fiest  of  the  ice,  even  when  the  glacial  period  had  attained  the  maximum  degree 
of  cold,  Mr.  Chalmers  considers  that  it  cannot  have  been  very  great.  Strise  were 
found  at  one  place  GOO  feet  above  tlie  sea- level,  and  here  the  ice  may  have  been 
900  to  1000  feet  thick — a  leiis  thickness  would  not  explain  the  factii— and  it  pro- 
bably did  not  much  exceed  this  in  any  part  of  New  Brunswick.  The  fact  of  its 
having  enveloped  mountains  2000  feet  high  in  the  interior  does  not  require  that 
it  should  be  much  thicker,  because  it  would  necessarily  have  a  slope  on  the  surface 
ecwresponding  with  the  slope  of  the  country  from  there  down  to  the  maiginal  ares. 

The  volume  under  notice  closes  with  observations  on  mining  laws  and  mining 
in  Canada,  by  Mr.  Eugene  ('oste,  and  chemical  contributions  to  the  geolog}-  of 
Canada  by  Mr.  O.  Christian  Hoffmann.  From  first  io  last  this  volume  is  credit- 
able to  Canada  ;  and,  from  the  amouut  of  precise  and  reliable  infuruiatioo 
which  it  contains^  it  should  be  of  the  greatest  service  to  the  settler,  the  traveller, 
and  the  man  of  sdenee,  betides  advancing  the  general  knowledge  of  the  public^ 
and  promoting  the  development  of  the  mineral  and  agricultural  leeourees  of  the 
Dominion. 

Suruuim:  Stin  Land,  seine  Naiur^  Beviilkerung  und  seine  Kvitur-Verhall- 
fUue,  mU  Bezwj  aitf  EoUmUaium,  Von  Avavvr  Eappleb,  fruherem 
hoIlSndisehem  Kolonialbeamten.  Hit  Holsschnitten  und  einer  Karte. 
J.  Q.  Cotta,  Stuttgart,  1887.  Pp.  383. 

The  writer  of  this  book,  the  main  portion  of  which  has  been  appearing  in 
serial  form  in  Globut,  has  lived  forty*thiee  yean  in  the  country  about  which  be 
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writes.  He  went  out  to  Surinam  as  a  Boldier  in  the  Dutch  colonial  army,  and 

eojoyefl  excellent  opportunities  for  becoming  thoroughly  acquainted  with  his 
adopted  home,  llv  writes  like  a  practical  man,  and  writes  mainly  for  practiail 
people.  His  book,  whicli  he  intends  to  he  a  contribution  to  the  Colonial  question 
deals  especially  with  the  problem  of  the  colonisation  of  tropical  lands  by  Euro- 
peua.  Aod  what  he  says  upon  thU  important  topic  should  he  of  notioeaUe 
value,  sinoe  he  haaes  his  atatementa  upon  hia  own  ezperienoe>  whidi,  oonaidering 
the  long  time  he  spent  in  the  colony,  ought  not  to  be  disparaged.  Herr  Kapplcr 
advocates  tin-  feasibility  of  colonies  of  EuropeaTi>^  beinf;  Rucccssful  in  trnpical 
regions  :  liit,  in  order  to  secure  this  sucresf!,  various  precautions  and  measures 
must  bu  adopted,  which  the  ordinary  colouist  from  the  civilised  countries  of 
Europe  finds  it  irksome  to  practise,  and  frequently  so  much  so  that  he  pays  the 
penalty  of  disregardiug  them  by  the  loss  of  his  property,  hia  health,  his  life. 
Thow  who  aeriooaly  eontemplate  aettling  in  a  tropical  climate— whieh  at  all 
naemhlee  that  of  Surinam,  a  country  stretching  from  2*  to  G**  north  of  the 
equator — should  read  the  minute  prescriptions  and  the  wholesome  advice 
recorded  for  their  beriefit  in  the  book  before  us, — and  all  the  inore  that  it  is 
advice  tendered  in  a  wise,  candid,  and  temperate  spirit,  and  eiiturced  by  much 
sound  common-sense.  The  author  is  principally  concerned  to  state  the  details  of 
agricultural  work  aa  punnied  in  a  eonntry  like  Surinam,  whose  chief  products 
are  sugar,  coffee^  cocoa,  cotton,  cassava,  arrowroot,  bananas,  and  other  tropical 
fruits. 

The  Colonial  qne-^tion  is  treated  of  in  the  latter  part  of  the  book.  The  earlier 
parts,  after  a  short  introductory  chapter  giving  a  general  description  of  the  country 
and  its  leading  physical  features,  describe  its  flora  and  its  fauna,  it*'  cliuiate  and 
its  inhabitants  ;  and  one  chapter  is  devoted  to  an  account  of  Paramaribo,  the 
capital,  and  of  the  government  of  the  colony.  In  discussing  the  flora  and  fauna, 
Herr  Eappler^a  treatment  is  not  so  much  that  of  a  man  of  science  aa  that  of  a 
practical  but  careful  observer,  wli  sc  interest  in  what  he  describes  was  mainly 
determined  by  considerations  of  utility.  In  other  words,  his  account  of  the 
trees  and  plants,  <'»f  tlie  animals,  insects,  birds,  and  fishes  of  Surinam,  is  such  as 
we  should  expect  Iroin  a  thoughtful  dweller  in  the  midst  of  the  many  useful  and 
beauiifui  things  and  beings  by  which  during  so  many  years  he  was  constantly 
sortonnded.  It  need  hardly  be  added  that  thia  part  of  his  hook  ceotaina  several 
relntions  whii^  have  all  the  charm  of  the  persona],  nor  that  the  hook  aa  a  whole 
possesses  many  interesting  features,  not  only  for  the  prospective  colonist,  and  not 
only  for  the  oniinaiy  reader,  but  also  for  the  scientific  student  of  botany  and 
soology. 

The  map  which  accompanies  the  volume  has  a  very  bare  appearance,  little 
being  indicated  beyond  the  course  of  the  main  river,  the  Maroiii,  and  the  riverine 
tracts  adjoining  the  coast-streams  of  the  north.  In  fact,  little  more  than  this 
seema  to  be  known  of  the  country,  which  is  not  in  a  flourishing  condition. 


NEW  MAPS. 
{£diUd  by  Frofutw  James  Gakie,  LL.D,,  F,&JS,) 

AFRICA. 

BLAimB  to  A]rocxiii*uun»— Sketch-map,  illustrating  the  Joamtj  of  Mr. 
J.  T.  Uat.  Scale,  1 :  l,106|80a 

Proeeeding$  of  the  Royal  &eograpkieal  Society,  Mmxh  1887. 
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CORISCO  BAY.  Exploracionea  de  loa  Sres.  Iradier,  Monies  de  Oca  y  Ossorio 
eii  lo3  territorios  espanoles  del  (rolfo  de  Guinea.  1S8MS86.  Piano  general 
arreglado  por  D.  Francisco  Cocllo.    Escala  do  1  :  1,000,000. 

Madrid:  Revista  de  Geografia  Co)n^rcial,  Julio- Setiembre  de  1886. 

MOCAMBIQUE,  Pruvincia  de  ,  Carta  provisoria  da  Viagein  de  exploragao 

de  Serpa  Pinto  e  Auguato  Caidozo,  1884-86.  Co-ordenada  por  A.  A.  d'OUveira. 
EBcala,  1 :  2,000,000. 

BolHim  da  SoeiedcuU  de  GeogrofAia  de  Luhoaf  6^  Serie,  No,  S. 

Thia  proTitional  sketch-map  shows  the  extent  and  general  resnlta  of  Serpa 
Pinto's  explorations  in  the  country  lying  to  the  east  and  south-east  of  Lake 
N"ya5?sfi.  There  can  be  no  doubt  that  this  valuable  work  by  the  Portuguese  will 
go  far  to  establish  their  disputed  claim  to  that  territory. 

MOCAMBIQUE,  Provincia  de  ,  Itinerario  da  Viagem  entre  Inhambane  e 

Louren^o  Marques,  feita  em  19  de  Outubro  a  16  de  Novembro  de  1885  pelo 
conductor  de  2*  Classe  L  Armando  Longle  do  quadro  das  Obras  Publicas  de 
j\Io9ambique. 

BoUtim  da  Sociedade  de  Geographia  de  Lisboa,  6*  Serte,  No.  7. 

OOOODE,  FLEUVE,  entre  la  Riv.  Loloet  la  Riv.  Passa,  avec  partie  de3  Rivieres 
Passa  et  Liboumbi,  relev^s  par  L.  Mizon,  Lieut,  de  Vaisseau,  18dl-18d3.  £<;helle, 
1  :  100,000.  PL  1,  et  2. 

Pom;  BvUetm  de  la  SoeiiU  de  Giograpki^f  4*  Trimeetre,  1886. 

These  beaatiful  and  elaborate  maps  of  the  upper  course  of  the  Ogowe  Birer 
form  a  veiy  substantial  contribution  to  the  mapping  of  the  French  Congo 
Territory. 

GENERAL. 

BEROHAITS'  PHYSIKALISCHEE  ATLAS.  Achte  Liefernnt'  Inhalt  :  Nr.  30,  ho- 
thermeii  voii  Europa  (Dr.  J.  Hann)  ;  Nr.  49,  Florenkarte  von  Afnka  und 
Australien  i,Dr.  O.  Drude)  :  Nr.57,  Auiphibieu  und  Fi.sche  (Dr.  W.  Marshall). 

Gotha:  Jnttm  Perikee,  1887.  Price  M,  3. 

The  maps  in  this  part,  like  all  those  already  issued  in  this  atlas,  bear  every 
evidence  of  the  most  minute  and  thorough  research,  combined  with  great  beauty 
of  cartographical  encution. 

BSmia  BVFIRI ATLAS^  John  Hey  wood's  ^  showing  the  Dependencies  and 

Colonies  of  Great  Britain,  etc.  Jfaneftester:  t/ioAn  Heywood,  Ptiee  1$, 

For  blunders,  inconsistencies,  and  general  inaccuracy,  it  would  be  difficult 
to  find  another  atlas  to  rival  this  production  of  Mr.  Heywood's.   Briefly,  it 

may  be  described  as  merely  so  much  paper  and  print  in  a  neat  cover  ;  there  is 
no  evidence  of  either  system  or  geographical  knowledge  having  been  brought  t<) 
bear  on  its  preparation. 

COLONIAL  AND  INDIAN  ATLAS  of  the  British  Empire.  Twenty-nine  pktes,  and 
descriptive  letterpress.    1887.      Edinhnrah  :  W.  d- A .  K.  J<>hn.<ton.    Priee  bs. 

This  atlas  gives  a  fairly  complete  and  minute  representation  <>f  the  various 
countries  composing  the  British  Empire  at  the  present  day.  There  are,  however, 
one  or  two  noticeable  errors,  such  as  the  omission  of  Sokotra  in  the  map  of  the 
British  Empire,  and  the  delimitation  of  the  provinces  of  Ontario  and  Manitoba 
with  their  old  boundaries.  The  addition  of  an  index  and  a  table  of  the  British 
Colonies  and  Possessions  would  have  increased  its  usefulness. 
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OX  THE  LAND  SLOPES  SEPARATING  CONTINENTS  AND 
OCEAN  BASINS,  ESPECIALLY  THOSE  ON  THE  WEST 
COAST  OF  AFRICA    Observed  and  Surveybd  m  the  S.S. 

**  BiTOCANBBR,"  BELONGING  TO  TEE  InDIA-KUBBSR,  GurTA-PERCHA, 

AND  Telegraph  Works  Company  (Limited)  of  Silvertowk. 

(fFUh  Dtagraniii.) 

By  J.  Y.  Buchanan. 

In  the  year  1883^  owing  to  tlie  kindnesB  of  the  Silyertown  Company, 
I  had  the  advantage  of  acGompanying  the  ships  surveying  the  lonte  of 
the  cable  connecting  Spain  with  tiie  Canary  Idanda.  In  the  course  of 
this  survey  seyeial  unsuspected  shoals  rising  abruptly  out  of  deep  water 
were  discovered  and  carefully  investigated.  Numerous  and  very  close 
soundings  made  round  the  edges  of  these  shoeJs  showed  that  they  were 
in  all  cases  very  steep,  and  in  one  or  two  instances  direct  evidence  was 
obtained  thitt  they  were  precipitous. 

The  seaward  slopes  of  the  volcanic  islands  forming  the  Canary  group 
irere  also  carefully  sounded,  and  they  were  found  almost  always  to  be 
very  steep.  They  differed,  however,  in  character  from  the  slopes  of  the 
banks.  These  consist  always  of  shell  or  coral — indeed,  good  evidence 
was  obtained  to  show  that  they  have  in  most  cases  been  built  up  from 
great  depths  by  deep-sea  corals,  and  their  sides  arc  steep  all  round,  but 
not  much  indented.  Id  the  case  of  volcanic  islands,  on  the  other  hand, 
the  lava  streams  or  flows  which  form  the  substance  of  the  visible  island, 
and  give  it  its  rugged  character,  are  continued  with  much  the  same 
features  below  the  surface  of  the  ocean,  iVom  the  bottom  of  which  they 
have  been  raised  or  l)nilt  up  b}  the  solidification  of  succes-sive  overflows 
of  melted  lava.  Both  above  and  below  water,  these  flows,  when  solidifled, 
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fom  radiating  ridges,  separated  by  deep  and  rugged  ravines  which  cva 
usually  be  traced  to  a  depth  of  800  or  1000  fathoms. 

In  the  begimung  of  the  year  1886,  I  accompanied  the  expedition 
sent  to  survey  the  route  for  the  continuation  of  the  cable  down  tbs 
coast  of  Africa,  from  the  French  settlement  Conakry,  about  70  miles 
north  of  Siena  Leone,  as  far  as  St.  Paul  de  Loanda,  in  lat  9^  S. 

The  S.S.  Buccaneer^  which  was  selected  for  this  service,  left  Conakry 
on  31  St  December  1885,  and  began  work  immediately,  sounding  round 
the  coast  of  the  Gulf  of  Guinea.  This  gulf  is  the  receptacle  into  which 
the  great  easterly  counter-equatorial  current  of  the  Atlantic,  often  called 
the  (  Juinea  Current,  emj)tics  itself,  and  the  source  from  which  proceeds 
the  great  ecjuutorial  current  which  runs  in  a  westerly  direction  all  the  way 
across  the  Atlnntic,  and  is  prol)ahly  the  most  powerful  proximate  factor 
in  the  production  of  the  Gulf  Stream.  Hitherto  these  waters  had  been 
entirely  unexplored,  and  even  hurried  iuvestigations  could  not  fail  to 
give  interesting  results. 

The  chief  object  of  the  expedition  was  to  delineate  the  seaward  con- 
tiuenUil  .slopes,  with  the  \  iew  of  discovering  a  suitable  bed  for  the  cable 
about  to  be  laid.  This  was  done  by  carrying  a  continuous  line  of  sound- 
ings jKirallel  to  the  coa.st,  in  depths  of  about  1000  fathoms,  and  inter- 
rupting it  at  more  or  less  regular  intervals  by  short  lines  of  soundings  at 
right  angles  to  the  coast.  The  soundings  on  these  lines  were  usually 
taken  very  close  together,  and  they  give  a  very  accurate  profile  of  the 
side  of  the  ocean  basin  at  the  pertioalar  locality.  Extended  series  of 
observations  of  the  temperature  and  the  density  of  the  water  at  difforent 
depths  were  made.  The  tow^net  was  used  constantly  for  making  eoUeo- 
tions  at  different  depths,  and  the  mud  was  sampled  with  the  sounding 
tube  and  the  dredge ;  but  the  results  of  the  soundings  themselves  aie 
perhaps  the  most  interesting  of  all. 

In  carrying  out  work  of  this  kind,  it  is  not  uncommon  in  surveying 
practice  to  make  soundings  every  10  miles  or  eveiy  6  miles,  or  at  less 
intervals;  in  the  Bucameer  it  was  endeavoured  to  place  the  soundings 
on  the  lines  of  profile,  at  such  distances  apart  that  no  two  consecutive  ones 
should  differ  by  more  than  200  fathoms.  On  certain  parts  of  the  coast 
this  necessitated  taking  soundings  half  a  mile  apart  at  the  steepest  part  el 
the  slope,  and  it  was  usual  to  take  them  at  distances  not  more  than  2 
miles  apart  as  long  as  the  depth  ranged  between  100  and  1000  fathoms. 
Profiles  based  on  soundings  of  this  d^ree  of  closeness  give  a  fairly  accurate 
repcesentation  of  the  continental  slope  of  the  bottom  of  the  ocean.  Indeed, 
even  in  running  lines  of  soimdings  across  the  middle  of  the  ocean,  it 
is  better,  and  gives  much  more  useful  information,  to  place  the  soimdings 
at  altcniate  long  and  short  distances  aj)art.  Thus  it  is  better  to  take 
soundings  along  such  a  line  at  alternnto  intervals  of  9  miles  and  1  mile 
than  at  regular  intervals  of  5  jniles.  in  inoPt  cases  the  9-mile  soundings 
will  give  an  much  information  aa  the  "mile  ones,  but  the  1-mile  sound- 
ings at  an  average  distance  of  10  miles  apart  give  detiuite  and  precise 
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ioformAtion  aboiit  the  actual  nature  of  the  bottom,  anil  not  merely  its 
average  character,  which  is  all  that  can  bo  learned  from  widely  spaced 
soundings. 

Ik'twcen  Sierra  Leone  and  Porto  Novo,  a  Froncli  settlement  aljout 
50  Hides  west  of  Lagos,  fourteen  protiles  were  sounded.  In  Fig.  4  some 
of  the  more  cliaracteristic  ones  are  represented  graj)hically.  Most  of  them 
were  off  prominent  points  on  the  cooBt,  or  points  of  proposed  landing 
for  the  cable.  They  showed  that  the  bottom  of  the  ocean  at  the  edge  of 
the  efmtineiit  has  a  roughly-terraeed  shape.  First,  we  have  the  ooaet  lla^ 
faimmg  from  the  shore  oat  to  100  fathoms ;  this  along  the  Giunea  Coast 
is  generaUy  about  12  or  15  miles  broad,  and  is  very  flat  until  a  depth  of 
SO  fathoms  is  reaehed,  when  the  depth  rapidly  increases  to  100  faUioma 
Hie  slope  gets  rapidly  steeper,  attaining  a  mairimwm  generaUy  between 
SOO  and  400  fathoms.  Between  500  and  1000  fathoms  it  becomes  leas 
iteep,  and  indeed  along  a  considerable  part  of  this  coast  there  is  a  very 
wdl  marked  terxace  at  about  700  fathoms.  Between  1000  and  1200 
bthoms  a  further  steepening  occurs,  after  which  the  slope  gradually 
flattens  out  towards  the  deep  water,  though  a  slight  steepening  is  fre- 
qsently  noticed  at  about  1800  fathoms,  TIic  soundings  along  this  coast 
revealed  a  rather  remarkable  law — namely,  that  the  slope  on  the  east 
lids  of  the  principal  points  or  headlands  is  Blwa}'s  much  steeper  than  that 
OD  its  west  side.  This  is  well  shown  at  Cape  Palmas,  Cape  Three  PointR, 
and  Cape  St  Paul.  On  the  Krou  coast,  west  of  Cape  Palmas,  the  100- 
fsthom  line  projects  out  in  a  tongue,  and  the  slope  down  to  600  fathoms 
is  gentle — not  more  than  70  fathoms  per  mile ;  and  there  is  reason  to 
conclude  from  the  temperatures  of  the  bottom  water  .it  great  depths, 
observed  east  and  west  of  this  point,  that  a  line  could  be  tmced  from  it 
to  Ascension  Island,  witii  a  depth  nowhere  exceeding  1800  fathoms. 
The  distance  of  the  500-fathom  line  from  the  100-fathom  line  is  11  miles 
off  the  Krou  coast,  an«l  approaches  within  25  miles  of  it,  ort' and  slightly 
to  the  eastward  of  Cape  Palmas.  The  distance  from  the  100-fathom  to 
the  1000-fatliom  line  is  22  miles  off  tbn  Krou  coast,  and  11  miles  off  Cape 
Palmas.  The  profile  off  Cape  Palmas  is  remaikable,  giving  a  very  high 
average  sl(»pe  down  to  very  deep  water.  From  100  to  1500  fathoms 
there  is  an  average  increase  of  depth  at  the  rate  of  150  fathoms  per 
nautical  mile.  Judging  from  analogy,  there  can  lie  no  doubt  that  ])art 
of  the  slope  must  he  very  much  steeper.  After  rounding  Cai)e  Palmas, 
and  nn  entering  the  large  bight  to  the  eastward  of  it,  the  steeimcss  of  the 
continental  escarpment  seems  to  increase.  In  longitude  7'  W.  a  depth 
of  1054  fathoms  was  found  at  a  distance  of  1 1  miles  from  the  coast,  and 
only  3  miles  from  the  lOO'fathom  line,  as  indicated  on  the  AdminUty 
chart  This  ste^neas  of  escarpment  at  depths  between  100  and  1000 
fathoms  is  found  to  continue  all  round  the  bight  which  stretches  from 
Cape  Palmas  to  Gape  Three  Pointa.  The  ground  flattens  much  at  depths 
over  1000  fathoms,  and  the  result  of  the  soundings  was  to  show  that^ 
while  the  contour  lines  of  500  and  of  1000  fathoms  follow  closely  the 
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direction  of  the  coast-line,  tiie  1500-f«^om  Hne  keeps  an  east  and  weit 
direction  across  the  biglit  Off  Gape  Three  Points  the  100-£athom  fine 
runs  oat  to  a  distance  of  40  miles  from  the  coast.  On  the  west  side  of 
this  point  the  slope  was  found  comparatively  gentle — the  contour  lines  of 
100  and  of  dOO  fathoms  heing  about  nine  miles  apart  Aremarhable 
profile  was  obtained  on  the  eastward  slope  of  Cape  Three  Points.  The 
position  of  the  ship  having  been  oarelully  yerified  by  the  land,  a  sounding 
was  taken  in  30  fathoms,  which  agreed  well  with  those  found  on  the 
chart.  The  next  sounding  gave  a  depth  of  434  fathoms,  and  then  three 
soundings,  at  distances  little  over  two  miles  apart,  gave  depths  of  1083, 
1727,  and  1973  fathoms,  giving  evidcnoe  of  declivities  of  altogether 
exceptional  steepness.  Between  434  fathoms  and  1083  fathoms  the  depth 
increases  at  the  rate  of  232  fathoms  per  mile,  and  between  1083  fathom? 
and  1727  fathoms  it  increases  at  the  enormous  average  rate  of  :'>22 
fathoms  per  mile.  Between  1727  and  1973  fathoms  it  falls  off  to  the  still 
consiflerul)le  rate  of  91  fathoms  per  mile.  On  this,  the  steei>est  slope 
observed,  the  distance  from  the  100-fathom  lino  to  the  contour  line  of 
500  fathoms  is  1*8  mile  ;  to  that  of  1000  fathoms,  3  8  miles;  to  that  of 
1500  fathoms,  5  :3  miles  ;  and  to  that  of  2000  fathoms  only  8-0  miles. 

A  comparison  may  Ite  made  between  the  slopes  indicated  hy  the.se  sound- 
ings and  those  of  well-known  monntainous  countries.  The  iii<,diest  and  the 
best  known  mountain  in  the  British  Islands  is  Bon  Nevis.  It  is  4406  feet 
above  the  sea  level,  and  the  horizontal  distance  between  its  summit  and 
Fort-William  at  its  ba.se  is  iibout  4  nautical  miles.  The  average  sloj^ 
between  these  jioinU*  is  llOU  feet  per  mile,  and  it  is  alonir  tliis  line  that 
the  path  fur  the  ascent  is  carried,  and  it  is  y^vud  mountain  walking.  The 
shortest  horizontal  distance  between  the  summit  and  the  valley  of  Glen 
Nevis  is  2  miles,  and  the  descent  over  4000  feet,  giving  an  averaj^e  slope 
of  2000  feet  per  mile  ;  and  no  one  would  describe  the  country  lying  on 
the  line  connecting  these  two  points  otherwise  than  as  a  succession  of  pre- 
cipices. The  average  slope  between  our  soundings  of  434  and  of  1083 
fathoms  is  232  fathoms,  or,  in  round  numbers,  1400  feet  per  mile,  and 
between  those  of  1083  fathoms  and  1727  fathoms  it  is  2000  feet  per  mile. 
Moreover,  both  at  434  and  at  1083  fathoms  the  bottom  was  hard  rock. 
There  seems,  therefore,  no  reason  to  suppose  that  the  continental  slopes 
forming  the  sides  of  the  ocean  basins  do.  not  rival  in  steepness  and  in 
ruggedness  those  of  the  most  mountainous  regions  of  the  land  surface. 
Fig.  5  represents  a  comparison  between  the  slopes  observed  on  the 
deep  profile  at  Cape  Three  Points  (No.  1},  and  two  profiles  of  Ben  Nevis 
(Nos.  2  and  8),  as  taken  from  the  Ordnance  map.  No.  2  represents  the 
profile  on  a  northerly  line  from  the  top  to  the  sea  at  Banavie,  and  Na  3 
represents  the  profile  in  a  westerly  direction  from  the  top  to  the  bed  of 
the  river  Nevis.  It  will  be  seen  that  the  average  slope  between  the 
soundgins  at  1083  fathoms  and  1727  fathoms  on  line  No.  1  is  very  little 
less  than  that  of  the  line  (No.  3)  from  the  top  of  Ben  Nevis  to  the  bed  of 
the  river,  and  this  is  nothing  but  a  series  of  precipices. 
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At  Cape  St  Paul  the  same  law  was  found  to  hold —namely,  that  its  east- 
ward slope  is  steeper  than  its  westward  one ;  but  the  slopes  generally  become 
gentler  on  entering  the  Bight  of  Benin.  From  Porto  Novo,  in  long.  2'  3</  K, 
a  line  of  soundings  was  carried  across  the  Bights  of  Benin  and  Biafrato  the 
island  of  St.  Thomas.   The  continental  slope  of  Porto  Novo  was  found  to 
be  much  gentler  than  in  previous  profiles,  and  this  was  to  be  expected  on 
approaching  the  head  of  the  bay  into  which  the  Niger  and  other  great 
rivers  pour  their  waters  and  the  abundant  land  ddkrU  brought  down  by 
them.   Between  the  coast  and  the  isknd  of  St  Thomas  the  soundings 
were  carried  in  a  direct  line  S.  34*  W.,  with  occasional  soundings  to  the 
right  and  left  of  the  line  in  order  to  show  the  slope  of  the  bottom.  For 
nearly  one  half  of  the  way  the  line  nuis  parallel  to  the  coast,  forming  the 
western  margin  of  the  delta  of  the  Niger,  and  at  a  distance  of  about  1 00 
miles  from  it.    For  the  remainder  of  the  route  it  crosses  the  mouth  of 
the  Bight  of  Biafra.   The  bottom  is  very  uniform,  both  as  regards  eleva- 
tion and  nature.    Altli  ugh  there  seem  to  be  no  steep  ri^Iges  or  valleys, 
there  are  some  well-inarked  depressions  and  elevations  which  d osen'e  to 
be  noticed.    A  first  maximum  depth  of  1783  fathoms  was  met  with  in 
lat.  5°  15'  N.  and  long.  3  10'  R,  which  no  doubt  indicates  the  line  of  the 
decj)est  water  of  the  Bight  of  Benin,  terminating  in  tlie  remarkable  gully 
called  Avon's  Deep,  a  little  to  the  eastward  of  L;i!jo.s.    Proccofling  south- 
wards, the  water  shoals  gradually  to  a  minimum  observed  of  1391 
fathoms,  in  lat.  3°  55'  N.,  long.  4  '  7'  E.    It  then  (le<![)ens  rather  rapidly 
in  the  next  25  miles  tu  1916  fathoms,  and  the  bottom  remains  very  level 
until  it  begins  to  rise  rapidly  towards  the  volcanic  island  of  8t,  Thomas, 
where  the  slopes  had  precisely  the  same  character  as  those  observed  in 
the  Canary  Islands.     Prince's  Island,  to  the  north-cast  of  St.  Thomas, 
has  also  the  steep  and  irregulai"  escarjtments  of  volcanic  islands,  and 
between  the  two  islands  the  water  attains  a  depth  of  1600  fathoms. 

After  leaving  Porto  Novo,  and  all  the  way  as  fui-  south  as  St.  Paul  de 
Loanda,  the  soundings  showed  an  altogether  different  character  of  water 
and  bottom  from  that  observed  westward  of  Cape  St.  Paul.  There  the 
gradients  were  steep,  here  they  are  gentle ;  there  the  bottom  consisted  of 
the  usual  stiff  Une  or  green  muds  chamcteristic  of  continental  coasts, 
here  it  consists  of  very  soft  black  oosy  mud,  characteristic  of  river  estuaries. 
Between  the  island  of  Stw  Thomas  and  the  French  settlement  on  the  Gaboon 
a  very  good  profile  was  sounded  (see  Fig.  3).  Here  the  dOO'&.tbom  line 
was  10  miles,  the  lOOO-fathom  line  34  miles,  and  the  ISOO-fathom  line  67 
miles  from  the  100-fathom  line.  All  the  way  down  the  coast  as  far  as 
Loanda  the  same  gentle  gradients  and  tke  same  very  soft  river  mud  were 
found.  It  appears  that  the  land  dibris  brought  down  by  the  Niger  and 
Congo,  and  by  other  less  important  rivers,  is  collected  and  concentrated  in 
tins  districts  The  prevailing  current  past  the  mouth  of  the  Congo  is  a 
northerly  one,  whfle  all  along  the  coast  from  Cape  Palmas  to  the  Niger  an 
easterly  current  sets.  These  help  to  confine  the  drainage  matter  of 
both  rivers  to  a  comparatively  small  extent  of  littoral.    If  from  the 
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soumlitigs  west  of  Cape  St.  Paul  we  compute  the  mean  continental  slo})e, 
we  find  that  the  500  fathom  line  is  at  a  mean  distance  of  4*1  milee,  the 
1000-fathom  at  11 '7  miles,  and  the  ir)00-fathoni  line  at  a  distance  of 
17  miles  from  the  100-fathom  line  (line  AD,  in  Fig.  3).  II  ii  is 
awmmed  that  in  the  absence  of  the  Niger  and  the  Congo  the  con- 
tinental slope  would  be  much  the  same  as  the  average  found  in  the 
profiles  west  of  Cape  St.  Paul,  it  may  be  concluded  that  the  excess 
of  mud  forming  the  flatter  talus  along  the  coasts  affected  by  theso 
rivers,  is  due  to  the  mud  brougiit  down  by  them.  Taking  the  figures 
given  above,  the  sectional  :iri>n  of  this  excess-talus  ABC  is  00  square 
nautical  miles,  and  it  extmcis  for  a  distance  of  at  lea^t  1100  miles 
along  the  coast*  This  iej)resents  a  deposit  of  60,000  cubie  miles  of 
detritus  due  principally  to  the  Niger  and  Congo.  The  drainage  areas  ot 
those  two  rivers  are  roughly :— of  the  Niger,  750,000,  and  of  the  Congo 
1,150,000  square  nautical  miles,  making  together  1,900,000  s(iuare  nauti- 
cal miles.  The  60,000  cubic  miles  of  detritus  spread  over  this  area 
would  cover  it  to  a  tliiukneiis  of  200  feet. 

Along  the  Guinea  Coast  as  lai  a.--  Caj)e  St.  i'aul  the  lOO-iuLhoui  line  is 
at  an  average  distance  of  15  miles  from  the  shore;  and  on  the  south-west 
coast  between  the  2siger  and  the  Congo  it  is  from  30  to  40  miles  from  the 
shore.  At  three  localities  there  are  remarkable  exceptions.  Off  Grand 
Basaan  the  100-fathom  line  approaii^ee  within  a  quarter  of  a  mile  of  the 
shore,  and  the  cun  ing-in  shorewaids  of  the  contour  lines  produces  the 
veiy  remarkable  submarine  gully  known  by  the  name  of  the  "  Bottomless 
Pit."  From  the  Buccaneer  five  lines  of  soundinge  were  run  across  it  st 
distances  of  two  mOes  between  the  lines.  At  one  mile  from  the  shore  the 
width  of  the  golly  is  under  a  mile^  with  a  depth  of  150  &thoms ;  at  eight 
miles  from  the  shore  its  width  is  1|  miles,  with  a  imtTtmnni  observed 
depth  of  327  fothoms ;  while  two  miles  further  seawards  its  width  has 
increased  to  4  miles,  with  a  maximum  obsenred  depth  of  452  fathoms.  The 
accompanying  sketch^plan  (Fig.  1)  of  the  contour  lines  gives  a  better  idea 
of  this  extraordinary  feature  than  can  1)e  conveyed  by  description.  The 
bottom  consisted  everywhere  of  a  soft  dark-coloured  mud,  and  the  slopes 
of  the  sides  averaged  in  many  ^aces  2000  feet  per  mile. 

Another  similar  gully  occurs  to  the  ea.stward  of  Lagos,  called  Avon's 
Dee|>,  but  it  does  not  reach  so  close  to  the  shore  as  the  one  just  de> 
scribed. 

The  most  remarkable  feature  of  this  kind  occurs  at  the  mouth  of  the 
river  Congo  (Fig.  2).  Here  the  gully  penetrates  inland  up  the  river,  a 
depth  of  150  fathoms  heing  found  20  miles  witltin  its  mouth,  while  it  was 
traced  by  the  B^icrant  rr  to  a  distance  of  nearly  100  mile.s  seaward.  It  fonus 
an  immense  submai  ine  caHon,  with  steep  mud  sides,  penetrating  deeply 
into  tlie  land.  The  100-fathom  line  runs  at  a  distance  of  about  35  miles 
from  the  coast  both  north  and  south  of  the  canon  ;  the  500-fa.thom  line 
runs  at  about  60  miles,  and  the  1000-fathom  line  at  about  SO  mili  s  irurn 
the  coast    Of  these  contour  lines,  that  of  100  fathoms  pcuoiratej$  20 
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miles  within  the  coast  line,  that  of  500  reaches  to  within  10  miles,  and 
tint  of  1000  fathoms  to  within  50  miles  of  it.  At  the  mouth  of  the 
rirer,  off  Shark  Point,  the  width  of  the  gully  is  three  miles,  and  the 
deepest  aoundiiig  was  333  fathoms.  The  deepest  sounding  obtained  in 
the  river,  oft  Banana  Creek,  was  242  fathoms.  Thirty-five  miles  off  the 
mouth  of  the  river  the  width  of  the  gully  is  six  miles,  and  the  maximum 
depth  observed  wiis  r>73  fathoms.  The  bottom  of  the  cafion  is  here  3000 
feet  below  the  .surface  of  thf  ]>lMtcau  in  which  it  is  cut. 

It  is  ditlicnlt  to  furnish  a  .satisfactory  explanation  of  these  gullies,  but 
the  Congo  canon  i.'«  certainly  connected  with  the  river  which  flows  over  it, 
and  the  "Bottomless  Pit"  may  be  connected  with  the  river  Akba,  which 
flows  into  the  sea  a  few  miles  to  the  eastwar*!  of  it.  The  (.'ongo  canon 
is  not  due  to  erosion  by  the  river,  for  the  current,  strong  though  it  i.s, 
does  not  ex'tend  more  tlian  20  fathoms  from  the  surface,  and  is  felt  to  a 
considerable  di.^tance  out  to  sea,  where  it  thins  out  considerably.  For 
man}'  miles  off  the  mouth  of  the  river  the  water  lias  a  dark  reddish- 
yellow  colour,  but  this  fonns  only  a  thin  layei',  .la  Lhe  shiii's  propeller  turns 
up  the  colourless  salt  water  beneath.  The  existence  and  the  persistence 
of  the  caSon  are  due  to  an  agency  which  prevents  the  mud  brought 
down  by  the  river  being  deposited  along  its  azia.  This  agency  is  proba- 
bly the  tea  water 'running  up  the  gully  at  the  bottom  and  retnming  in 
the  upper  layers,  mixed  with  the  liver  water.  A  circulation  in  a  vertical 
plane  is  thus  produced,  and  in  the  axis  of  it^  aettlement  of  aediment  ia 
more  difficult  than  on  either  eide  of  it.  The  bottom  of  the  calton,  or 
gully,  would  tfauB  resemble  more  nearly  the  original  f onn  of  the  bottom  of 
the  sea  before  the  Congo  discharged  its  waves  into  it,  than  the  flatter  and 
shallower  bottom  on  each  side  of  it.  In  fact  the  cailon  has  been  built  up^ 
not  hollowed  out  In  how  far  a  crack  in  the  crust  of  the  earth  may  have 
had  to  do  with  the  depth  or  the  position  of  this  caiSon,  it  is  impossible  to 
speak  certainly,  but  the  preservation  and  accentuation  of  it  are  certainly 
due  to  the  prevention  of  the  deposition  of  sediment. 

The  "  Bottomless  Pit  is  situated  only  fourteen  miles  from  the  mouth 
of  the  large  river  Akba.  As  is  usual  on  this  coast,  behind  the  beach  of 
pebblesi  heaped  up  and  arranged  by  the  combined  action  of  the  surf  and 
the  prevailing  easterly  current,  there  is  an  extensive  lagoon  formation 
connected  with  the  river;  and  at  the  point  where  the  "Bottomless 
Pit "  approaches  nearest  to  the  beach,  the  width  of  the  beach  separating 
the  lagoon  from  the  sea  is  smallest,  being  little  over  a  quarter  of  a  mile. 
The  mouths  of  these  rivers  frequently  change  their  positions,  and  it  is  not 
improbable  that  the  Akba  may  have  entered  the  sea  wliere  the  "Bottom- 
less Pit "  now  is,  and  produced  similar  conditions  to  those  existinir  nt  the 
mouth  of  the  Congo.  Since  the  date  of  the  Bucraueer's  visit,  the  lagoon 
at  Porto  Novo  has  o|)ened  a  new  communication  with  the  sea. 

In  Europe,  at  the  head  of  the  ]>ay  of  Biscay,  and  on  a  coast  resembling 
IB  sonic  of  its  physical  features  the  coast  of  the  Gulf  of  Guinea,  a' gully 
or  caSon  quite  like  the  Bottomless  Pit  penetrates  close  up  to  the  shore 
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at  Ca|)e  Bretoiit  where,  in  former  timos,  the  river  Adour  entered  the 
sea.  This  remarkable  gully  fomiB  a  deep  iiulentation  in  the  littoral 
flat,  and  runs  parallel  with  the  range  of  the  Pyrenees  and  the  moun- 
tains of  the  north  coast  of  Spain.  It  is  not  impossible  that,  in  their 
origin,  these  two  features  may  have  had  some  connection  with  each 
other.  Much  trouble  wns  experienced  with  the  first  cable  laid  from 
]!ilbao  over  tlie  deeper  part  of  this  gully,  indicatinp;  some  instability 
in  the  features  of  the  bottom  in  this  roL'ion,  even  at  depths  of  over 
1000  fathoms.  Enrtlujuakes  are  ;i  frequent  cause  of  rupture  of  cables 
in  the  utnghbourhood  of  the  steep  slopes  connectmg  the  continents  with 
the  ocean  beds. 

The  nature  of  the  circulation  of  the  water  at  the  mouth  of  a  deep 
river  like  the  Congo  will  be  better  understood  if  we  imagine  for  a 
moment  a  barrier  across  its  moutli  at  Shark  Point,  and  tlic  whole 
of  the  bed  of  the  river  above  it  filled  with  fresh  river-water.  The 
depth  of  the  channel  both  above  and  below  the  barrier  is  between  200 
and  300  fathoms.  On  the  seaward  side  the  water  is  salt,  with  a  den- 
sity of,  say,  1  023,  as  compared  with  that  of  the  water  inside,  which  is 
unil^ :  that  is,  a  column  of  the  outaido  water  1000  feet  high  would 
balanee  one  of  the  Inaide  water  1023  feet  high.  If  the  harrier  be  now 
removed  there  will  be  an  immediate  nuh  of  the  denaer  water  inwards  to 
ooeagy  the  lower  part  of  the  bed  of  the  river,  and  a  rush  outwarda  of  the 
fresh  water  to  occupy  the  surface  layers  of  the  sea  outside.  If  the  barrier  be 
now  re-established,  although  it  might  take  some  considerable  time  to  dean 
out  the  last  vestige  of  salt  water  from  the  deepest  parte  of  the  inner  bed, 
it  would  not  take  long  to  eliminate  enough  of  the  salt  water  to  establish 
a  veiy  decided  difference  of  density  on  the  two  sides  of  the  barrier.  On 
its  removal  again  a  similar  redistribution  of  the  waters  would  take  place, 
the  denser  sea-water  going  to  the  deeper  parts  of  the  river-bed,  and  the 
fresher  Avatei'  going  to  the  aurface  of  the  ocean.  Now  these  operations, 
which  we  have  here  imagined  to  take  place  per  saltum^  go  on  continuously 
in  nature.  The  constant  supply  of  fresh  water  from  the  river  produces  a 
constant  difference  between  the  weight  of  a  column  of  water  at  the  upper 
part  of  its  estuary,  and  that  of  an  equal  column  at  the  lower  part  of  its 
estuary.  This  difference  may,  and  probably  will,  fluctuate  in  amount,  but 
it  will  be  always  in  favour  of  the  seaward  column,  and  against  the  land- 
ward one.  It  finds  its  natural  balance  in  an  under  current  from  the 
li(  nvier  colunni  to  the  lighter  one.  A  very  good  example  of  this  kinii  of 
circulation  is  afforded  by  the  well-known  currents  of  the  Bosporus. 
These  are  due  to  the  surplus  water,  supplied  to  the  Black  Sea  by  rain  and 
rivers,  over  that  removed  by  evaporation  from  its  surface,  which  finds  its 
outlet  at  the  Bosporus  inti)  the  waters  of  the  Mediterranean.  Here  the 
conditions  are  reversed,  the  e\  iiporatiun  from  the  Mediterranean  much 
exceeding  the  supply  by  rum  and  rivers,  including  tjiat  derived  from 
the  Black  Sea.  If  a  barrier  wore  erected  at  the  Bosporus  so  as  to  admit, 
of  the  waters  on  each  siile  attaining  their  natural  densityj  exactly  Uie 
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tame  phcnomenH  would  he  olKscrveJ  i>ii  its  removal  as  have  been  dedciilwd 
above  when  considering  the  case  of  the  Congo. 

At  Uie  Straits  of  Gibraltar  we  have  a  curious  instance  of  a  similar 
pJunomeiion  j  here,  however,  the  Atlantic  Ocean  performs  the  part  of  tho 
rirer,  while  the  Mediterranean  k  the  receiving  ocean-bed,  kept  at  a  con- 
ttantly  lower  level  by  the  evaporation  from  its  snr&ce. 

Coast  Flats. — Hitherto  we  have  considered  only  the  slopes  at 
greater  depths  than  100  fathoms.  A  few  words  may  be  said  about  the 
slopes  between  the  beach  and  the  100-fathom  line. 


TABLE  I.— Profiles  of  Cosst  Flats. 
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2  -2  0 

140 

130 

13*0 

38'0 

14 

70 

230 

1 

00 

240 

90 

24'(» 

100 

25-6 

100 

14-0 

170 

140 

390 

150 

8-0 

0-5 

14-5 

16 

In  Table  L  are  given  the  distances  in  nautical  miles  from  the  shore 
at  which  certain  depths  are  found,  on  lines  of  profiles  between  long. 
9*  W.  and  long.  3*  E.  It  will  he  observed  that  only  at  the  first  locality, 
in  long.  9"  W.,  a  little  to  the  west  of  Cape  PahnaB»  was  it  possible  to  find 
the  locality  ol  the  depths  between  60  and  100  fathoma.  At  this  station 
there  is  »  remarkable  projection  of  the  100-fatfaom  line  seaward,  which  is 
found  repeated  in  the  eontour  lines  of  greater  depths.  Judging  from  the 
observations  of  bottom  temperature,  it  is  probable  that  the  contour  lines 
of  1800  fathoms  run  across  to  the  Ascension  plateau.  At  all  the  other 
localities,  when  a  depth  of  60,  or  even  40  or  50,  fathoms  has  been  found, 
the  edge  of  the  slope  from  continent  to  ocean  has  been  reached.  No.  6 
represents  soundings  on  the  great  fiat  stretching  from  Cape  Three  Points, 
where  the  100-fathom  line  is  nearly  40  miles  from  the  coast.  At  Cape 
St.  Paul  there  is  a  curious  configuration  of  the  shore  flat   On  the  west 
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side  of  it  (No.  B\  » depth  of  under  10  fathoms  Is  found  to  a  distance 
of  7  miles  from  the  shore,  and  then  in  another  mile  the  depth  Is  oyer  100 
fathoms.  On  the  east  side  of  it  (No.  9)  the  slope  is  only  very  little  leas 
abrupt^  and  100  fathoms  is  found  within  7  miles  of  the  ooast^  These  are 
exceptional  cases,  and  Nos.  2,  3,  4,  5, 7,  and  10  represent  the  notmal  coo- 
figurations  of  the  coast  flat  as  it  is  met  with  in  this  part  of  the  world.  In 
Column  No.  1 1  we  have  the  means  of  the  distances  found  in  Nos.  2,  3,  4, 
and  6,  which  all  lie  on  the  coast  between  Ca]>e  Palmas  and  Cape  Three 
Points.  On  this  0(nst  the  beach,  consisting,  as  it  does,  almost  invariably 
of  shingle^  is  always  "  steep  to,"  so  that,  at  a  distance  of  a  few  yards  from 
it,  there  is  usually  a  depth  of  four  or  five  fathoms ;  the  gentle  slope  then 
commences.  With  a  depth  of  10  fathoms  at  1  mile  from  the  shore,  we 
have  to  go  4  miles  before  the  water  deepens  by  another  10  fathoms  to 
20  fathoms,  2-")  miles  further  to  get  30,  2'5  miles  further  to  get  40 
fathoms,  and  4  5  mik'.s  to  get  50  fathoms.  A  mile  further  we  have  60 
fathoms,  when  the  rapid  descent  begin^j,  and  in  another  mile  we  have 
over  100  fathoms.  We  may  say,  tlien,  that  on  the  Guinea  Coast  the 
littoral  flat  extends  to  a  distance  of  about  14  miles  from  the  shore,  and 
to  a  depth  of  50  fathoms. 

This  coast  flat  represents  the  gain  of  the  sea  on  the  hand.  We  may 
suppose  that  originally  the  average  slo])e  between  the  coast-line  and 
a  dcpih  of  100  fatlioms  was  not  very  dilierent  from  that  between  100 
and  '200  fathoms.  The  retreat  of  the  coa*^t-lint'  is  due  to  the  wearing 
action  of  the  waves,  charged  with  the  debris  of  tlie  already  disintegrated 
land.  To  a  certain  extent,  therefore,  the  depths  to  which  the  coast  has 
been* cut  back  from  the  100-fathom  line  indicates  the  work  done  by  the 
wares  since  the  continent  and  ocean  attained  their  present  relative 
positions. 

Fig.  6  represents  some  sections  in  profile  of  coast  flats  on  the  Guinea 
Coast,  Nob.  1,  10,  and  11,  and  for  comparison  some  from  the  North 
Atlantic,  Nos.  12,  13,  and  14.  These  profiles  meet  at  100  fathomst 
which  is  the  common  depth  from  which  they  are  all  drawn. 

Of  the  Guinea  Coast  profiles,  Na  10  represents  the  coast  flat  east  of 
Cape  St  Paul  in  long.  3*  £.,  No.  11  is  constructed  from  the  mean  of  four 
piofiles  between  Cape  Palmas  and  Cape  Three  Points,  and  No.  1  is  the  pro- 
file at  the  pomt^  west  of  Cape  Palmae^  where  not  only  the  100-fathera 
lines  extend  further  from  the  coasts  but  where^  even  at  greater  depths, 
the  slopes  are  comparatiTely  slight  In  the  cases  of  Nos.  10  and  11  it  is 
evident  that  the  wear^nd-tear  at  depths  greater  than  60  fathoms  is 
insignificant.  The  same  holds  with  r^ard  to  No.  1 ;  the  part  of  the 
profile  below  50  fathoms  properly  belong  to  the  contineiital  slope,  which 
is  here  exceptionally  gentle.  Turning  now  to  the  North  Atlantic  pro- 
files. No.  12  is  drawn  from  Cape  Ferret,  in  lat.  44"  40'  N.;  No.  13,  from 
the  Saint  Islands,  a  little  south  of  Ushant;  and  No.  14  from  Misen  Head, 
on  the  south-west  coast  of  Ireland.  They  afford,  therefore,  examples  of 
the  formation  of  the  coast  flat  on  the  stormiest  coast  of  the  world.  The 
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effect  ie  evident  in  the  groat  distance^  both  horizontally  and  vertically,  to 
▼hich  the  wavee  have  hollowed  out  the  land. 

In  the  Gulf  of  Qninea  there  may  be  said  to  he  practically  no  wind. 
The  anrf  which  breaks  on  the  beaches  is  due  to  waves  produced  by  the 
rtorma  of  much  higher  latitudes,  which  travel  as  long  low  swells,  which 
show  no  signs  of  breaking  until  close  to  the  shore,  in  a  depth  of  not  more 
than  three  or  four  fathoms.  Here  their  power  Is  very  apparent,  and  the 
surf  which  they  produce  is  the  greatest  hindrance  to  communication  with 
the  coast.    In  deeper  water  their  power  is  very  slight 

On  the  other  hand,  the  conditions  at  the  entrance  to  the  English 
Channel  and  in  the  Bay  of  Biscay  aio  veiy  diffei^nt.  In  no  part  of  the 
world  are  the  storms  more  frequent,  more  violent,  and  of  greater  duration 
than  in  this  part  of  the  North  Atlantic.  They  hlow  with  their  greatest 
violence  while  veering  from  SW.  through  W.  to  NW.  The  waves  are  pro- 
duced in  very  deep  water,  where  there  is  nothing  to  prevent  their  attaining 
any  size  j^roportioned  to  the  power  of  the  wind.  They  are  then  driven  on 
the  lee  shores  of  Ireland,  England,  and  France,  not  as  swells,  but  as  storm 
waves,  still  driven  b}'  the  tempest  which  produced  tliem.  The  result 
if  apparent  in  the  great  distance  inland  and  depth  vertically  to  which 
tliey  liave  carried  their  hollowing  action.  Off  Mizen  Head  the  wearing 
action  is  strong  at  100  fathoms  ;  off  Saint  Islands  it  is  very  apparent  at 
100,  and  strong  at  90  fathoms,  \s  \nle  off  Cape  Ferret  it  is  hardly  sensible  at 
100  fathoms,  and  onh  1m  c  ines  strong  in  depths  under  80  fathoms.  Cape 
Ferret  lies  on  the  French  co.usL  iu  Lhc  southern  pai  t  of  the  Bay  of  Biscay, 
and  docs  not  experience  the  full  strength  of  the  waves  until  the  wind  has 
passed  from  S.W.  to  W.  This  means  that,  for  the  first  part  of  the 
duration  of  the  storm,  this  coast  is  sheltered ;  the  resulting  wearing  action 
it  therefore  hy  so  much  leas  evident  If  we  assume,  as,  in  absence  of 
evidence  to  the  contrary,  we  have  a  right  to  assume,  that  there  is  no 
differential  motion  of  the  African  and  European  continent  with  reqiect 
to  the  sea-level,  the  sectional  area  enclosed  by  these  profiles  and  the  sea 
surface  represents  approximately  the  work  done  by  the  sea  on  the  land  in 
calm  and  in  stormy  latitudes. 

In  Tahles  II.«  III.,  and  IV.  are  given  some  figures  deduced  from  the 
profiles^  The  total  sectional  area  considered  in  any  one  case  is  that 
enclosed  by  the  concavity  of  the  profile,  the  surface  line,  and  the  vertical 
line  from  the  surface  line  to  the  bottom  in  a  depth  of  100  fathoms. 
This  area  is  subdivided  into  ten  successive  areas  corresponding  to  the 
ten  intervals  of  ten  fathoms  between  the  surface  and  100  fathoms.  In 
Table  II.  the  mean  horizontal  distance,  in  nautical  miles,  to  which  each 
10-fathom  band  has  been  cut  into  the  land  is  given  tor  each  profile. 
In  Table  III.  the  proportion  (per  cent.)  of  the  area  of  each  10-fathom 
hand  to  the  whole  sectional  area  removed  is  given  for  each  profile.  In 
Table  IV.  the  snminations  of  these  percentages  are  given  for  each  profile. 
These  give  the  areas  of  the  bands  from  100  fathoms  to  each  tenth  fathom 
in  percentage  of  the  whole  area  removed. 
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TABLE  II.,  giving  the  mean  horizontal  distance,  in  nautical  miles,  to  which  each 
10-fathom  band  ha»  been  eat  into  the  hud  for  each  proffle. 


I 


Tro. 
Kle 
No. 


1 

11 
10 
12 
18 
14 


Mkaji  DisTANcn  worn  rwt  DiPVH<IimniVAi«. 


100-00190^  80-70  70-60  80-60 


1-2 
10 
0  3 
1'6 

19-8 


20 

1-6 
0-6 
4-0 

27-8 


8-0 

2-2 
0-7 
11 '8 

32-6 


0*4 

0-4 
01 
0-6 

80 

2  0      7  8    22-4    89-8  ^  50  0  j  66-0 


4-0 

2-7 
0-9 
18-6 

36  0 


;  80-40 

i 

40.80 

30.20 

20.10 

100.0 

'  8'0 

16-8 

21^ 

28'0 

26-0 

10-48 

6-4 

14-2 

18-1 

*J4  '2 

29-2 

57-8 

1-4 

31 

6-7 

"9  0 

131 

3  -48  J 

SO-2 

24*8 

2T-6 

81*0 

84*4 

17-07 

39-8 

43-5 

47  0 

48-6 

48-9 

3614  ' 

66-0 

58 '5 

(iO-7 

61-6 

61-9 

41-91  • 

These  distances  arc  given  in  nautical  miles  of  1000  fathoms  each,  and, 

when  multiplied  hy  0  01'  (  =  10  fathoms)  they  give  the  area  of  each  section 
in  terms  of  a  stjuare  nautical  mile  of  1000  fathoms.  In  otlicr  words,  the 
figun's  under  the  depth-intervals  in  A,  give  the  areas  of  the  sections  it' 
th»*  decimal  point  be  shifted  two  {)laces  to  the  loft.  In  the  last  column, 
where  the  depth  interval  is  100  fathoms,  the  point  must  be  shifted  only 
one  point  to  the  left. 

TABLE  III.,  giving  tiie  piopoition  (per  eent)  of  the  aiea  of  each  10-lathom  bend 

to  the  whole  eectional  area  removed* 


PkBCIKTAGB  op  Ar«A  BSMOVXD  VOB  DXPTH-lN'mVALS* 


00.00 

80-40 

40-90 

30-20 

2010 

104) 

3-9 

7-8 

15-« 

20-6 

21-8 

23-8 

6-4 

14-2 

181 

24  2 

29-2 

1  2*8 

40 

9-0 

16-8 

25-8 

87-8 

9-3 

12  0 

14-2 

10-2 

18  0 

20  1 

10-2 

110 

12  3 

13*4 

13-8 

13*9 

12-0 

18-0 

18-8 

14-5 

14-7 

14-8 

TABLE  rV.,  giving  the  areas  of  the  UiiuU  from  1()0  fathoms  to  each  tenth  fathom  in 

percentage  of  the  whole  area  removed. 


Pro. 


AUEJi  KJ^OVKD  BJiTWSEli  100  FaTHOMS  AMI)  FOLLOWING  DkPTHS 


No. 

90 

80 

1 

70 

1  60 

50 

j  40 

1  30 

20 

10 

0 

1 

0-4 

1-6 

3-6 

6-5 

104 

18-2 

33-8 

64-4 

70-2 

1000 

11 

0-4 

1-4 

3  0 

6-2 

7-9 

14  8 

28-6 

46-6 

70-8 

uoo 

10 

0  8 

1-2 

2-7 

4-8 

7-6 

11-6 

20-0 

36-9 

c.-J-.} 

1(X)0 

12 

0-2 

1-2 

3-4 

10-2 

19-6 

31-5 

46-7 

61-9 

79-9 

,  lOO  O 

13 

2-3 

81 

101 

25-4 

35 -G 

46-6 

.  68  9 

72-3 

86-1 

1000 

14 

0^ 

2-8 

7-7 

17-2 

1 

29-2 

42-2 

r 

[  66  0 

I 

70-8 

86-2 

100-0 
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From  this  table  it  will  be  seen  tliAt  between  50  and  100  fathoms  there  is 
less  than  10  per  cent  removed  on  the  Guinea  Coasts  while  as  much  as  35 
pv  cent,  has  been  removed  on  the  Irish  coast  On  the  Guinea  Coast 
between  70  and  80  per  cent,  has  been  removed  between  the  shore  and  a 
depth  of  30  fathoms;  in  faet^  the  seas  of  these  latitudes  have  hardly  any 
action  at  depths  greater  than  30  ^thorns.  On  the  North  Atlantic  coast) 
the  slope  to  90  fathoms  is  much  like  the  slope  to  10  fathoms  on  the 
Guinea  Coast,  and  from  50  to  60  per  cent  of  the  whole  wear-and-tear 
has  taken  place  at  depths  greater  than  30  fathoms. 

The  absolute  amounts  of  the  land  removed  at  the  different  depths  are 
interesting.  In  the  following  table  the  sectional  areas  removed  at  different 
depth-intervals  are  given  in  square  nautical  miles  : — 

TABLE  V. 


Depth-IatervoL 


Am  Removed. 
(Sqaara  Nautical  Milsa) 


No.  1. 

No.  11. 

No.  10. 

No.  12. 

No.  13.  j  No.  14. 

Oaad  lOfathqaw,. 

0-260 

0-160 

0*181 

0*844 

0-469 

0-619 

1 

0   „     30      „       ,  . 

0-696 

0-867 

0-278 

0'>49 

1  -445 

! 

1-841  • 

80  „    fiO      „      .  . 

0-246 

0106 

0046 

0*445 

0*828 

1-186 

«0  ^  100      „      .  . 

0106 

0-040 

0026 

0-888 

1-241 

1-216 

0  „    100             .  . 

1048 

0-513 

0-348 

1-707 

8*514 

4-191 

If  we  take  the  mean  of  Nos.  1,  11,  and  10,  we  have  0*636  square 
nautical  mile  for  the  mean  sectional  area  removed  on  the  Guinea  Coasts 
and  simihu-ly,  from  Kos.  12, 13,  and  14,  we  have  3*137  square  miles  as 
the  mean  sectional  area  removed  from  the  North  Atlantic  coasts  hetween 
the  shore  and  a  depth  of  100  fathoma 

If  we  assume  that  in  the  absence  of  wavonaction  the  true  contuiental 
slope  in  this  interval  would  have  been  at  the  rate  of  100  fathoms  per 
mfle,  we  should  have  to  deduct  from  the  above  figures  0*1  square  mile  as 
the  sectional  area  of  the  continental  slope,  and  the  mean  sectional  areas 
would  stand  as  0*536  and  3-037.  Roughly,  therefore,  we  maj  say  that 
during  the  time  the  European  and  African  continents  have  maintained 
their  present  level  relatively  to  the  ocean,  the  strong  waves  of  the  North 
Atlantic  have  disintegrated  and  removed  over  five  times  more  land  from 
the  western  shores  of  Britain  and  France  than  the  calm  equatorial  waters 
have  been  able  to  remove  from  the  Guinea  Coast. 

Further,  the  stud}*  of  the  conformation  of  the  sea-bottom  between  the 
shore  and  a  depth  of  100  fathoms  affords  the  most  convincing  evidence, 
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that^  for  the  time  required  to  xemove  those  miiiwoo  of  laad  the  telaitvo 
podttons  of  the  eontment  and  the  ooean  have  lemamed  pnetieally  000- 
Btant  It  is  not  impossible  that  the  terraced  f  ormatioii,  observed  at  depths 
over  100  fathoms  along  most  continental  edges  where  soundinga  have 
been  taken  sofficiently  closely  to  one  another,  may  be  the  remains  of 
former  coast  flats  which  have  sank  in  the  course  of  the  cooling  of  the 
earth.  A  very  remarkable  terrace  of  this  kind  is  found  ninning  for  & 
considerable  distance  along  the  western  part  of  the  Guinea  Ooast^  at  a 
depth  of  from  600  to  700  fathoms  from  the  surface.  ThiS|  however,  is 
a  subject  of  too  difficult  a  character  to  be  discussed  at  the  end  of  a 
paper  like  the  present 

APPENDIX. 


DETAILS  OF  PROFILES  ON  WEST  COAST  OF  AFRICA,  WITH  RKMARK& 


No.  of 
of 

ProOlA. 

Direction 
of 

I 

LAtltade.  jLoagiUide. 

1 

;  Deuth, 
Ffttbonu. 

\ 

DixUnce.  Gra«lieut, 
MUm.  rperraila. 

ItomarJuu 

u 

/, 

c 

,1 

' .  ,.    .„     — ,. ,.  1  — 

1 

!  / 

& 

M 

4 

A 

... 

0  / 

7  33  N. 

0  r 

15  18\V 

2406 

•  •  • 

1 

Fig.  4. 

5 

N.  73' E. 

7  38 

14  59 

2246 

19-5 

"8-2 

6 

1* 

7  41 

14  51 

2181 

8-4 

7-7 

FlAt 

1 

» » 

>• 

7  44 

14  41 

1991 

10-0 

19 

8 

>> 

7  46 

14  35 

1911 

6  0 

18 

t  at 

f) 

•* 

*» 

7  46 

14  81 

1764 

4-0 

41 

Steep 

10 

»» 

f> 

7  47  1 

14  26  -8 

1590 

4-5 

86 

11 

•1 

»» 

7  47  y 

14  23-6 

1369 

3  0 

78 

12 

>f 

7  48-6 

14  21-6 

1226 

20 

72 

1* 

N.loi'E. 

7  48-2 

14  TO 

922 

2-5 

122 

Steep 

14 

•• 

7  4« 

14  16-4 

706 

2-6 

86 

16 

»♦ 

ft 

7  47'« 

14  18-6 

666 

2-7 

18 

Flat 

16 

»» 

7  47-6 

14  11 

870 

2-5 

112 

17 

»i 

tt 

7  47-4 

14   8-4  197 

2-6 

72 

Steep 

18 

»* 

tt 

7  47-8 

14  6-71  62 

2*6 

68 

21 

B 

7  20 

18  28    1  45 

... 

... 

22 

.. 

N. 

7  18 

13  26 

192 

20 

2a 

ft 

It 

7  17 

13  26 

857 

10 

165 

Steep 

24 

»• 

ti 

7  14 

18  26 

609 

8*2 

79 

25 

1* 

It 

7  12 

18  27 

698 

0-8 

52 

Fist 

26 

it 

1* 

7  10 

18  27 

890 

2-0 

87 

27 

I* 

tt 

7  8 

18  27 

1091 

20 

106 

Steep 

28 

t* 

ti 

7  1 

18  26 

1817 

7-0 

104 

«t 

88 

c 

C  31 

12  39 

1824 

... 

N.  24  E. 

G  36 

12  38 

1796  2-3 

11 

36 

»t 

6  88 

12  87 

1778  2-8 

11 

Flat 

86 

It 

tt 

6  47 

12  33 

ir,04 

9-9 

16 

87 

tt 

6  48  5 

12  32 

1610 

1-8 

52 

Steep 

88 

»» 

6  61 

12  80 

1417 

8-1 

30 

Flat 

89 

If 

** 

6  58-6 

12  28-5 

1817 

8  0 

33 

»t 

40 

«l 

»t 

6  66 

12  27 

1026 
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Profile  A.,  off  Sierra  Leone,  starts  from  a  depth  ot  240G  fathoms  in  lat.  7*  33' 
N.,  long.  15'  18'  W.,  and  runs  N.  73'  K  for  GO  miles  to  a  position  in  lat.  7°  48' r» 
N.,  long.  14°  21''5  W.,  where  the  depth  was  1226  fathoms.  From  here  it  runs 
N.  106*  £.  for  16  mileB,  to  a  poeition  in  lat  7*  47'^  N.,  long.  14*  5'7  W.,  where 
the  depth  was  63  fathoms.  From  here  to  the  10-fathom  line  off  St.  Anne*a 
Shoals  is  26  miles.  At  this  point  the  coast-line  alters  its  trend  considerably  to 
the  eastward,  but  the  l(»0-fathom  line  runs  from  Bijiiga  T.slands  to  Cape  Pahiiaa 
pretty  constantly  in  a  S.E.  by  E.  direction.  The  profile  is  therefore  not  normal 
to  the  10i)-fatliom  line,  but  is  nearly  so  to  the  coast-line  at  Sierra  Leone.  This 
profile  starts  from  the  greatest  depth,  and  runs  for  a  distance  of  28  miles 
inshore,  shoaling  only  at  the  rate  of  8  fsthoms  per  mile.  Between  depths  of  SSOO 
end  2(X>0  fathoms  the  rat«  of  shoaling  is  doubled,  rising  to  19  fathoms  per  mile, 
and  it  falls  off  again  sli^ditly  to  13  fathoms  per  mile  between  200<)  fathoms  and 
1900  fathoms.  From  this  depth  until  900  fathoms  tlie  rate  of  shoalinj^  increases 
from  35  fathoms  per  mile  to  122  fathoms  per  mile.  Fictween  !)(>U  and  650 
fathoms  it  falls  off  to  as  low  as  18  fathoms  j)er  mile,  increasing  again  to 
112  fathoms  per  mile  l>etweeu  400  and  3U()  futliuuis,  and  falling  oif  again  to  58 
&tboma  per  mile  between  160  and  60  fathoms.  The  average  slope  on  the  26 
miles  of  eoast  flat  between  the  depth  of  50  and  10  iSfithoms  is  only  1'6  fhthoms 
per  mile. 

In  this  profile  we  have  three  maxima  of  steepness,  occurring  between  350 
and  650  fathoms,  l»etween  }KM>  and  1200  fatlioius,  and  between  2(KX)  and  220(^ 
fathoms.  A  very  marked  terrare-flat  oceurs  between  CinO  and  700  fathoms,  and 
a  deeper  one  between  19(.k>  and  iiHHt  fathoms.  We  find  from  the  above  data 
that  oar  line  of  profile  is  cut  by  the  contour  line  of  600  fathoms  at  6'3  miles  from 
the  100-fathom  line,  by  that  of  1000  &thoms  at  13  miles,  by  that  of  1900 
fathoms  at  19  miles,  and  by  that  of  2000  fathoms  at  36  miles  from  the  same 
hue.  Assuming  that  these  contours  are  Approximately  parallel  to  that  of  100 
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fathomS)  their  perpendicular  distance  from  that  line  would  be — 500  fathom^ 
4  miles ;  1000  fathouiB,  10  miles ;  1600  fathoms,  14  mUes ;  and  2000  falhoms, 

25  miles. 

Profile  B.,  on  tlie  southern  flank  of  St.  Anne's  Shoals,  \vas  intended  to  be  on 
a  m^idian,  and  it  itiButlicicutiy  nearly  ao  to  justify  the  houudiugs  being  projected 
on  a  meridian.  The  slight  deviations  in  the  position  of  the  actual  sonndingi 
were  caosed  by  the  strong  easterly  eurrent  whieh  prevailed.  The  line  extends 
from  a  position  in  lat.  7'  1'  N.,  long.  13'  25'  W.,  where  the  depth  was  1817 
fathoms,  to  a  position  in  lat.  7°  20'  N.,  long.  13'  26'  W.,  with  a  depth  of  45 
fathoms.  The  Icngtli  of  the  line  is  thus  only  19  miles,  and  the  dej^th  incre:i&ef 
after  leaviiij^  the  coa.st  flat  at  an  average  rate  of  over  lOO  fathom.s  per  mile. 
The  maximum  slope  is  Itetween  200  and  350  fathums,  where  it  is  as  much  ab 
165  fathoms  per  mile.  This,  no  doubt,  oorresponds  to  the  maximum  slope  be- 
tween 350  and  650  ftthoms  in  Pkoile  A. ;  also  the  comparative  flat  fbond  hen 
betweoi  600  and  700  fathoin.s  corresponds  to  the  similar  one  found  at  A.  between 
650  and  7(K)  fiitlituns,  though  it  is  less  pronounced.  The  great  steepness  between 
900  and  1M<X)  fathoms  is  remarkable — 105  fathoms  per  mile— as  compared  vrith 
«8  fathoms  }>er  mile  in  the  ?anie  interval  at  A.  The  distance  of  the  principal 
contour  lines  from  that  of  lOu  fathoms  is — 500  fathoms,  3  6  miles  ;  1000  fathoms, 
9*7  miles ;  and  1500  fathoms,  147  miles.  If  we  indite  the  sounding  in  8107 
fathoms  at  lat  6*  49'  N.,  long.  13*  33'  W.,  we  see  that  the  ground  flattens  out 
greatiy,  and  the  2000-fathom  line  will  be  at  a  distance  of  timit  22  miles  from 
the  ICX)-fathom  line.  It  will  be  seen  that  these  distances  are  less  than  those 
found  at  A.,  though  they  approximate  to  the  projected  distances  estimated. 

Profile  C,  oft*  the  Liberian  coast,  extends  from  a  position  in  lat.  6"  34'  N., 
long.  12'  39'  W.,  with  a  depth  of  1824  fathoms  for  14  5  miles  in  a  N.  24'  E 
direction,  to  a  position  in  lat.  C  47'  N.,  long.  12'  33'  W.,  with  a  depth  of  1604 
fathoms ;  then  for  a  distance  of  19'5  miles  in  a  N.  36*  H  direction  to  a  positian 
in  Lkt  7'  3'  N.,  long.  12'  22'  W.,  with  a  depth  of  160  fathoms.  A  remarkable 
feature  of  this  profile  is  the  excessive  steepness  of  the  ground  at  a  d^th  of  100 
to  650  fathoms.  Between  160  fathoms  aiw!  fathoms  the  average  rate  of 
increase  of  depth  is  192  fathoms  per  mile.  From  (150  to  1000  fathoms  the  rate 
is  only  one-third  of  this,  and  apparently  fairly  uniform,  corresponding  to  the 
ledge  or  flat,  which  was  very  pronounced  at  A.,  less  so  at  B.,  and  here  seems 
merging  into  a  more  modified  slope.  Just  as  at  A.  and  B.  we  find  a  steep  slope 
between  1000  and  1300  fathoms,  between  1500  and  1600  fathoms  there  is  s^un 
an  increase  of  steepness,  and  at  18(^1  fathoms  it  inclines  to  get  a  little  steeper. 

The  distance  from  the  coast  to  the  l(>o-fathom  line  is  1.'  miles,  and  from 
this  line  the  noo-fathom  line  is  2  miles,  the  lOOO-fathoin  line  8  9  miles,  and 
the  1500-fathom  line  18  miles  distant.  The  avemjre  slope  i.s  therefore  steeper  at 
depths  from  lOO  to  1000  fathoms  at  C.  than  at  B.  j  at  greater  depths  tiie  reverse 
is  the  case. 

Profile  D.t  off  Cape  Mesurado,  extends  from  a  position  in  lat  5*  52^*5  N.,  long. 

11*  8'  W.,  with  a  depth  of  1103  fathoms  for  20  miles  in  a  N.  41'  K  direction  to 
a  position  in  ht.  7'  N.,  Ion-;,  in'  55'  W.,  with  a  depth  of  199  fathoms. 
Some  shallower  soundiiius,  imt  exactly  on  the  line,  enabled  the  position  of  the 
100-fathom  line  to  be  fixed  with  tolerable  accuracy.  This  profile  is  very  much 
less  steep  than  any  of  the  preceding  ones.  The  steepest  part  is  between  10<*  ami 
800  fothomSf  and  there  are  steep  parts  between  450  and  550  fathoms,  and 
between  600  and  llOO  fathoms.  In  fact»  the  features  of  the  pieyious  profiles 
are  still  discernible  here,  though  they  are  mudi  flattened. 

The  KMKfathom  line  is  12  miles  distant  from  the  coast,  and  from  the  100- 
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filttiom  line  tlie  ooutour  of  500  ikthoms  is  7*3  milea,  and  that  of  lOUO  &thoiii8 

19  mi!e!<  distent. 

Profile  E.,  off  the  Krou  coast,  runs  in  a  N.  41"  E.  flirection  from  a  ]M)sition  in 
lat.  4'  2r-5  N.,  loT»L'. 8'-ri  W..  with  a  depth  of  55(>  fathoms  for  a  distance  of 
12  miles  to  a  position  in  Int.  4  l  N..  lung.  9'  f)'-4  W.,  with  a  depth  of  102 
&thomg.  The  position  ciiotieH  for  this  protile  was  dctci mined  by  the  existence 
00  the  charts  of  a  remarkable  widening  of  the  coast  flat,  producing  a  cape-like 
promioenoe  of  the  100>fathotii  line;  The  flonaduif^  on  this  profile  do  not  agree 
with  thoee  on  the  Admiralty  aheet^  but  the  chatsieter  of  ground  revealed  by  both 
k  the  same,  and  it  is  probable  that  the  discrepance  is  due  to  the  great  difficulty 
of  accurately  determining  the  position  of  soundings  in  cloudy  weather,  and  out 
of  '^iL'bt  of  land  and  with  ;i  ])o\verft!]  current  setting  along  the  cosist.  The 
/jiirciH'f  1.^  pxixmdingn  would  tend  to  show  that  the  100-fathom  prominence  is 
less  marked  than  is  shown  in  ttie  chart,  but  the  gradients  shown  by  both  sets 
of  smmdingB  agree,  and  they  are  particnlarly  remarkable  for  the  gentle  slope 
which  they  indicate  between  100  fathoms  and  4(N)  fathoms— only  about  89 
&thoms  per  mile.  There  is  a  steep  slope  l>ctween  350  and  560  fathoms,  with  a 
comparative  flat  between  550  and  (550  fathoms,  followed  by  a  steeper  declivity 
li#^t\v("*'n  7<Mi  and  12(H)  fathoms.  The  contour  lines  of  looo  fathoms  atkI  r»oo 
tathomfj  arc  distant  rrspectivoly  2l''>  miles  and  11  miles  tioin  that  of  loO 
fathoms,  which  Is  distant  -23  miles  from  the  coast.  Although  our  soundings 
tend  to  ledoce  the  prominence  of  the  IOO-&thom  line  at  thia  point  on  the  ooast, 
they  show»  when  taken  along  with  those  between  this  and  the  next  profile  at 
Cape  Palmas,  that  there  is  a  decided  and  remaricable  shoaling  of  the  water 
off  this  part  of  the  coast,  as  evidenced  by  the  increased  distance  of  the  500- 
fathom  and  tlip  looo-fathom  contour  line  from  the  coast.  Here  the  KHio-fathom 
line  is  4(i  miles  from  the  (  ^(ast ;  30  miles  further  east  it  approaches  within 
24  miles  of  it.  It  then  again  retires  somewiiat,  only  to  approach  again  in  the 
neighbourhood  of  Cape  Palmas,  as  will  be  seen  from  the  soundings  on  Profile  F. 
Then  are  reasons  suggested  by  the  higher  temperature  of  the  deep  bottom  water 
to  the  eastward  of  Profile  £.  as  compared  with  that  found  to  the  westward  of  it, 
which  it-nder  it  not  improbable  that  further  investigations  might  prove  the 
shoaling  hen-  to  be  not  merely  local,  but  part  of  an  importriTit  oci-nitir  fVntnre, 
ami  might  indicate  the  existence  of  a  ridge  with  a  maximum  deptli  ot  Imw)  or 
li^(M)  fathoms  connecting  tlie  African  continent  with  the  great  central  ridge  or 
plateau  on  which  Ascension  is  sjtuated. 

Profile  F.,  off  Cape  Palmas,  runs  in  a  north  and  south  direction  from  a 
position  in  lat  3*  (fS  N.,  long.  7'  43'-0  W.,  with  a  depth  a  2546  fathoms  for  a 
distant  of  G?  mile.s  to  a  position  in  lat.  4'  7''7  N.,  long.  7°  42''5  W.,  with  a  depth 
of  fathoms.  The  line  of  soundings  was  made,  starting  with  a  good 
departure,  from  Cape  Palma.s  ;  the  jirofile  between  the  shore  and  357  fathoms  is 
taken  from  the  Admiralty  sheet.  The  most  remariiaUe  feature  in  this  profile  is 
the  very  rapid  descent  from  100  fathoms  to  15<K)  fathoms,  and  even  2000  futiioms. 
From  100  to  1500  iktboms  there  is  as  average  increase  of  depth  at  the  rate  of 
150  fathoms  per  mile^  and,  judging  from  analogy,  there  can  be  no  doubt  that  part 
of  the  slope  must  be  very  much  steeper. 

The  loO-fathom  line  is  at  a  distance  of  13  miles  from  the  coast,  and  from 
the  10<i-fathom  line  we  huxo  the  following  distances  to  t1ip  ]>riTicir)al  contour 
Hues— to  that  of  ."KXi  falluuns,  2'5  miles  ;  of  lOOO  fathoms,  a  s  miles;  of  15(K1 
faliium^^  10*6  miles ;  of  i20<X)  fathoms,  20*8  miles ;  and  of  2500  fathoms,  oro  miles. 

From  the  position  tiM  S646-fiithom  sounding,  the  ship  ran  in  again  towards 
Cape  Pslroas,  and  took  up  the  line  of  soundings  along  the  coast  The  easterly 
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cttrrent  was  here  fotmd  to  be  mudi  lew  strong  than  to  the  westward  of 
Cape  Palmas ;  in  fact,  tliere  were  occasional  indications  of  an  eddy  current 
acttinf?  to  the  westwiinl  The  stecpne^is  of  the  continental  escan^nient  seems  to 
incrensr  nftrr  rounding  Cape  Palmas  ;  in  longtitude  7*  W.,  a  depth  of  1054 
faLlioias  was  found  at  a  distance  of  11  uiiles  from  the  coast,  and  onl^  :i  uiiles 
from  the  100-fathom  Hue  aa  iudicated  iu  the  chart. 

Profile  G.  rnns  from  a  podtion  in  lat  4*  5'*6  N.,  long.  6*  49^-9  W.,  with  a 
depth  of  1817  for  a  distance  of  38  miles  in  a  N.  27*  W.  direction  to  a  porition 
in  kt  4*  39'7  N.,  long.  6'  t'l  with  a  depth  of  61  fathoms.  In  this  proBIe 
we  again  meet  with  the  steep  cscarpmcTit  between  loo  and  KKK)  fathom-*,  hnt, 
whereas  at  Cape  Palmas  the  steepness  continues  to  a  depth  of  15<K)  and  even 
2000  fathoms,  here  in  the  bight  the  ground  flattens  out  at  depth**  over  1100 
fathoms,  the  slope  here  between  1100  and  1300  fathoms  being  less  than  that 
between  IQOO  and  2000  fathoms  at  Gape  Falmaa.  There  is  a  alight  eteepening 
between  1600  and  1800  fathoms^  a  feature  which  has  been  observed  at  other 
parts  of  the  cosst.  The  distance  of  the  principal  contour  lines  from  the  1*k). 
fathom  line  are  as  follows  :— 1500  fathoms,  17*5  miles  ;  1000  fathoms.  ()"5  miles  ; 
and  5(X)  fathoms,  3*2  miles.  TIio  p..nst  i.s  1,"  miles  distant  from  the  l(K>-fathom 
line.  Proceeding  eastwards  the  bottom  seemed  to  continm'  remarkably  even, 
Houudings  of  800  to  1000  fathoms  being  got  along  a  line  parallel  to  that  of  the 
coast  and  at  a  distance  of  20  uules  Atom  it 

On  13th  January  some  soundings  were  taken  in  profile,  to  show  the  dope  of 
the  ground  in  the  deeper  water  in  the  middle  of  the  bight. 

Profile  K.  was  from  a  position  in  lat.  3"  58'  N.,  long.  3"  42'  W.,  with  a  depth 
of  1886  fathoms  for  a  distance  of  40  milen  in  a  direction  N.  D  E.  to  a  position 
in  lat.  4"  37'  N.,  long.  :r  3r>'-5  W.,  with  a  depth  of  910  fathoms. 

In  this  profile  we  have  no  information  about  the  water  of  let*  depth  than 
900  fhthoms,  but  .the  configuration  between  this  depth  and  1900  fathoms  is 
remarlmble.  Between  900  and  1100  fathoms  the  deptii  inereases  at  the  rate  of 
37  fathoms  per  mile,  after  which  the  ground  flattens  out  so  that  in  0  3  miles  the 
depth  only  increase  from  1093  to  1234  fathoms,  <Hr  at  the  rate  of  15':^  fathoms 
per  mile.  In  the  next  1"  miles  the  depth  increases  at  the  rate  of  3.'>  fathoms 
]>er  mile,  and  falls  otf  agaiu  to  a  rate  of  9  A  fathoms  per  mile  at  depths  between 
IbiM)  and  1900  fathoms. 

The  contour  line  of  1500  fathoms  is  41  miles,  and  that  of  lOOO-fathoms  82 
miles  fh>m  the  lOO-fathom  line,  which  is  14  miles  firom  the  shore.  An  im- 
portant result  of  these  profiles  is  to  show  that  while  the  fiOO-iathom  and  1000- 
fathom  lines  follow  closely  the  direction  of  the  cosst*line,  the  IdOO-fathom  line 
keeps  an  east  and  west  direction  acros.s  the  bight. 

Profile  L. — From  the  position  of  the  DKJ-fathnm  sonnding  a  course  was  stcere«l 
parallel  with  the  coast,  soundings  being  got  in  from  8<H>  tu  5iHJ  fathoms,  shuwiug 
that  on  the  western  side  of  Cape  Three  Points  the  500-fathom  line  lies  from  8  to  10 
miles  ftom  the  lOO-fathom  line.  The  ship  was  now  steered  in  so  as  to  make  the 
land  at  Oape  Three  Points,  and  then  a  profile  was  run  out  from  it  in  a  south* 
westerly  direction.  A  sounding  was  taken  in  30  iiftthoms,  which  agreed  well  with 
those  found  on  the  chart.  The  ne.xt  sounding  gave  a  depth  of  434  fathoms,  and 
then  three  soundings,  at  distances  little  over  2  miles  ai)art,  gave  depths  of  lo<(3, 
1727,  and  1973  fathoms,  giving  evidence  of  declivities  steeper  even  than  those 
found  at  Cape  Palmas. 

The  position  of  the  lOO-fathom  line  at  this  point  is  uncertain,  as  our 
434-fathom  sounding  falls  within  it  as  placed  on  the  cliart,  and  there  cannot 
be  any  doubt  about  its  position,  as  it  was  obtained  immediately  after  getting 
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ft  good  positi(m  the  had  If  we  Wfomo  th«  nine  dope  to  exist  be- 
tween 1CX>  and  400  fatlumis  m  between  400  and  1000  fatlumii^  the  lOO-llitlioiii 
line  will  paae  1*5  miles  imide  of  our  sounding  in  434  fbthoma.  Between  434 
&tboini  and  1083  fathoms  the  depth  increases  at  the  rate  of  232  fathome  par 

mile,  and  between  1083  fathoms  and  1 727  fathoms  it  increases  at  the  enormous 
average  rate  of  :i-22  fathoms  per  mile.  Between  1727  and  1973  fathoms  it  falls 
offtothetitiU  V try  considerable  rate  of  91  fathoms  per  mile.  Assuming  the 
lCK)-iatbom  line  to  have  the  position  above  assigned  to  it,  the  distance  from  it 
to  the  other  contour  lines  is  as  follows :— to  the  500>fathoni  linoi  1*8  miles  ;  to 
the  lOOO-fathom  Umt,  3*8  miles ;  to  the  IfiOO-fothom  line^  5*3  miles ;  and  to  the 
SOOO-fathom  line,  8*9  miles.  The  l(H)-fathom  line  is  here  00  miles  from  the 
eoaet.   This  is  the  steepest  drclivity  «>l)s*ervcd  on  the  coast. 

A  course  was  now  set  for  a  position  off  Accra,  and  Profile  >f .  was  sounded, 
owui^'  to  the  stronc^  easterly  current  this  profile  fell  consul*  raUly  to  the 
eastward  uf  the  desired  iM>bitiou.  It  runs  from  a  position  la  ial.  j  ir/'5  N., 
long,  if  13'  with  a  depth  of  1431  fathoms,  to  a  poeitlon  in  lat  0*  2B''4  N., 
long.  0*  d'*6  with  a  depth  of  107  fathoms,  thediiection  being  K.  17*  W.,  and 
the  distance  between  the  two  positions  13*5  miles*  The  gradients  in  this  profile, 
though  moderately  steep  up  to  800  fiitlioms,  are  a  great  contrat*t  to  tliose  of 
profile  L.  The  distances  from  the  principal  contoiir  lines  t  >  thv  !<>n  fathom  line 
are— from  that  of  ITifKl  fathoms,  14'5  miles ;  from  tliat  t  i  < »  m  >  tiulioms.  s  o  miles ; 
and  from  that  of  50()  fathoms,  3'3  miles.  The  100  iuihoiii  line  is  ilo  miles 
from  the  coast 

On  leaTing  Accra,  profile  N.  was  sounded  directly  out  into  deep  water.  It 
rans  from  a  position  in  lat  5'  20  *3  N.,  long  0*  0'*7  K.,  with  a  depth  of  106 
fathoms  in  a  8.  'A"  E.  direction  for  13-r)  miles,  to  a  position  in  kt  ft"  13''3  N., 

long.  0'  12'-2  E,  with  a  depth  of  14H8  fathoms. 

This  profile  is  only  a  few  miles  west  of  profile  M.,  which  it  much  resemble.*;, 
though  it  is  Btee]>er,  especially  between  10<>  and  '>()0  fathoms.  The  distance 
from  the  1(H>- fathom  line  to  the 500-fathom  line  is  2*4  miles;  to  the  lOOO- fathom 
line,  7*9  miles ;  and  to  the  ISOO-fathom  line,  14'5  miles. 

The  next  profile,  P.,  ofl:  Cape  St.  Paul,  runs  from  a  position  in  lat  35'*5  N., 
long,  r  n'  l  W.,  with  a  depth  of  1132  fathoms  in  a  N.  45"  W.  direction  for  a 
ihstance  of  112  miles,  to  a  position  in  lat  5'  42''9  N.,  long.  V  3''2  with  a 
depth  of  3(5f'  fathom f<. 

This  profile  again  is  less  steep  than  M.  in  the  deeper  water.  From  the  l(iO- 
fathom  line  to  that  of  500  fathoms  there  are  2'6  miles,  and  to  the  lOOO-fathom 
006^  0'6  miles.  A  few  miles  east  of  Cape  St  Fkul  the  Blope  seems  to  be  mndb. 
•teeper,  following  the  general  law  which  seems  to  hold  all  along  this  coasts  that 
tl  <  I  ^  tern  slopes  of  the  salient  points  of  land  are  steeper  than  the  western  ones. 

The  next  i)rofile.  R.,  runs  from  a  position  in  lat.  5'  54'*8  N.,  long.  2'  8'"9  E., 
with  a  depth  of  llO.j  fathoms,  in  a  N.  i:r  K.  dirertion,  to  a  position  in  lat. 
6"  4''3  !S'.,  long.  2"  11'  E..  with  a  tlepth  of  16S  fathoms.  From  the  HM>-fathom 
line  that  of  500  fathoms  is  3  4  miles,  aud  that  of  1000  fathoms  lu'4  miles 
distant  The  ship  steamed  in  and  made  the  land,  taking  a  fresh  departure 
from  Porto  Novo  towards  the  island  of  St  Thomas. 

Profile  S.  gives  the  slope  off  Porto  Novo,  and  it  will  be  seen  that  the  gradients 
are  much  gentler  than  in  the  previous  profiles  ;  and  this  was  to  be  expected,  as 
wp  are  appmaeliinf:  the  head  of  the  bight,  into  which  the  Nijrer  and  other  ^eat 
livt  rs  fMiur  their  waters  and  the  abundant  land  '/'''>ris  borne  down  by  them. 
The  maxiiiiuni  rate  of  increa>^e  of  <leptb,  101  fathoms  per  mile,  is  observed 
between  800  and  1 100  fathoms. 
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I  ^ 

Between  the  coast  aud  the  island  of  St.  Tliomas  the  soundings  were  carrittlJ^'* 
in  a  direct  line  S.  34°  W.,  with  occasional  soundings  to  the  right  and  left  of  thel 
line^  in  order  to  ahow  the  slope  of  the  bottom.  For  nearly  one-half  of  the  wayl-^ 
the  line  rune  pftmlld  to  the  coast,  forming  the  western  maigin  of  the  delta  ofl 

the  Niger,  and  at  a  distance  of  about  1(X)  miles  from  it.    For  the  remainder  ofl 
the  route  it  crosses  the  month  of  tho  Bight  of  Biafni.    Tlie  1)(>ttom  is  very^ 
uniform,  Iwth  as  regards  elevation  and  iiiiiieial  character.    Although  there" 
seem  to  be  no  steep  ridges  or  valleys,  there  are  sonic  well-marked  deprc-s.sR>usj|^ 
and  elevations  which  debet  ve  to  be  nuted.    A  fir&t  maximum  depth  of  17839 
was  met  with  in  lat  5*  15''4  K.,  long,    10'  E.,  which  no  doubt  indicates  thefl 
position  of  the  deepest  water  of  the  Bight  of  Bemn,  terminating  in  the  ATon*aB 
Deep,  a  gully  much  resembling  the  ** Bottomless  Pit*'  further  west,  and  cutting ■ 
deeply  into  the  coast  flat  off  Lagos.   Proceeding  southwards,  the  water  shoals 
gradually,  to  a  mininunn  observed  of  1391  fathoms,  in  lat.  N.,  long.  H 

4"  7''3  E.    It  thcii  tleepeus  rather  rapidly  in  the  next  25  miles  to  1910  fathoms,  m 
in  lat.  ;3         N.,  long.  4°  28''1  £.    Tliis  second  maximum  depth  occurs  im-  IB 
mediately  off  the  prindpal  mouth  of  the  river  Niger.    The  depth  now  remains  I 
remarkably  constant  between  1800  and  1900  fathoms,  a  third  maximum  of  about  I 
1970  fathoms  occurring  100  miles  from  St.  Thomas.  From  the  soundings  obtained  1 
the  course  of  the  1500  fathom  contour  line  can  be  traced  very  clearly  until  it  I 
bends  away  into  the  Bight  of  Biafra,  where  it  is  uncertain  whether  it  embrace!*  I 
or  avoids  Prince's  Island.    The  soundings  between  St.  Thomas  and  Ptinct'<* 
Island  show  that  they  are  separated  by  water  over  l.'iOO  fathoms  in  depth.  The 
1600-fathom  line  foQows  the  line  of  the  coast  into  the  Bight  of  Benin  ;  it  then 
runs  out  into  a  point  to  the  north-west  of  the  mouth  of  the  Niger,  and  to 
another  point  to  the  south-west  of  it,  with  a  depression  between  them  running 
up  towards  the  mouth  of  the  river,  the  so-called  Nun  entrance. 

Profiles  T.  V,  and  W,  between  the  Niger  aritl  the  Congo,  show  tlie  alteration 
in  the  coutinontiil  slope  canned  by  the  dcOrt»  of  the  great  rivers  entering  the 
ocean  in  this  neighhourhood. 

Profiles  X,  Y,  Z,     aud     are  examples  of  profiles  of  volcanic  islands,  and 
resemble  those  cf  the  Canary  Islands. 


CYCLONE  IN  THE  MOZAMBIQUE  CHANNEL. 

Famii.IAII  thouiih  the  uord.^ c\  clune,  tunuulo,'  and  *' rypiioon are 
with  the  general  public,  every  meteorologist  knows  that  authorities  differ 
much  upon  many  points  conceniing  them,  aud  that  their  courses,  dimen- 
siuiis,  an<l  even  forms,  are  still  a  raalLer  of  dispute. 

The  thousands  of  o1»>li  i  at  ions  collected  by  navigators  in  every  sea,  and 
carefully  tabulated  in  such  Observatories  as  those  of  Washington  and 
London,  have  not  yet  sufficed  to  settle  some  very  uontlicting  theories  upon 
atmospheric  currents.  The  work  of  observing  goes  on  actively,  and  ever}- 
record  carefully  made  of  storms  on  sea  and  land  is  a  valuable  contribution 
both  to  men  of  science  and  to  piaetical  seamen.  From  numberless  inde- 
pendent and  apparently  discordant  observations,  general  laws  have  been 
observed  and  rales  laid  down  that  now  enable  seamen  *'to  manoeuvre 
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irith  the  stonn,"  and  to  escape  its  vortex  or  most  violent  and  dangerous 

point. 

It  is  happily  not  often,  therefore,  that  a  vessel  passes  through  tliat 

dangerous  though  interesting  circlet,  and  I  think  it  may  interest  some  of 
your  readers  to  have  laid  before  them  extracts  from  tl)e  log  of  a  vessel 
that  passed  through  the  vortex  of  a  eydone  which  moved  down  the  African 
coast  in  the  end  of  January  last^ 

The  vessel — in  which  I  was  a  passenger — was,  fortunately,  a  British 
mail  steamer — the  Courlandy  of  the  Castle  Packets  Company — a  model  sea 
boat,  originally  constructed  for  service  in  the  noi  th  seas,  and  commanded 
by  as  cool  and  experienced  a  seaman  as  ever  stepped  on  board  a  British 
ship. 

We  were  on  our  way  northwards,  from  Delaj^oa  Bay  to  Mozambique. 
Strong  winds  froTn  the  soutJi  were  first  encountered  in  the  latitude  of 
Delagoa  Bay,  and  these  steadily  increased  in  force,  remaining  at  the  same 
time  remarkably  steady  in  direction,  on  our  way  up  the  coast.  The  vessel 
touched  at  Inhanihane  and  Chiloane,  and  it  was  after  leaving  the  latter 
port  that  we  began  to  see  we  had  to  face  a  thoroughly  bad  cyclone.  I 
have  myself  served  eighteen  years  at  sea,  but  never  remember  experi- 
encing more  terrific  winds,  though  perhaps  I  may  ha\e  seen  a  heavier  sea. 

il  was  generally  felt  throughout  the  vessel  that  the  Captain's  wise 
precaution  in  laying  her  head  oflf-shore  as  early  as  the  evening  of  the  29th, 
and  thus  securing  abundant  sea-room,  freed  the  vessel  from  a  very  great 
danger,  if  not  indeed  from  risk  of  destruction.  Had  she  been,  during  the 
worst  of  the  storm,  in  the  shallow  waters  that  stretch  off  ^e  Zambesi's 
month,  tlie  seas  encountered  would  have  been  more  confused  and  broken, 
and  far  more  harmful,  than  those  which  actually  broke  upon  us:  the 
ship  would  have  suffered  more  damage,  and,  had  the  engines  failed  for 
however  short  a  time,  she  would,  if  ^'in-shore,"  probably  have  become  a 
oomplete  wreck. 

But  the  plain,  matter-of-fact  language  of  the  vessel's  log  speaks  most 
eloquently  for  itself : — 

Left  Ghiloone  at  7  A.H.  upon  the  29th  Jan.  Noon. — Strong  gale  and 
gusty,  with  high  following  sea ;  ship  rolling  and  lurching  heavily.  P.M. 
— Forled  all  awnings  and  secured  everything  for  bad  weather.  4  p.m. — 
Strong  gale  from  S.S.W.,  ^vith  very  high  sea;  ship  rolling  heavily  and 
ihipping  much  water  amidships.  .  .  . 

**       P.M. — ^Put  ship's  head  to  the  southward,  and  engines  at  half- 
speed. 

"  ifcfirf* — ^Blowing  with  hurricane  violence  during  the  squalls,  and  terrific 
sea ;  heavy  and  continual  rain ;  ship  rolliog  and  pitching  heavily,  and 
Ukinf^'  much  water  on  board  fore  and  aft.  .  .  . 

30^i  J(m»,  Noon, — Wind  and  sea  increasing,  and  sky  very  gloomy  and 

threatening.  .  .  . 

"  >i  r.M. — BloNV-ing  a  hurricane,  with  high  confused  sea.    Shiji  [>itching 
and  rolliog  heavily ;  using  engines  as  required,  to  keep  her  head  to  sea. 
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**  9.30  P.M.— Fell  calm,  and  Ma  dropped. 

**  10.30  P.U.— Put  her  head  N.N.E. ;  breeze  sprang  up.  dfidt—Bkm- 
mg  with  terrific  yiolence  from  noith. 

9l9i  Jaikf  1  — ^Blowing  a  hunieane  from  the  northward,  with  veiy 
confused  sea.  4  A.H. — ^Wind  shifting  fiwn  all  pointB  of  the  oouipasai 
continual  rain,  high  confused  sea,  with  furious  squalls.  Ship  rolling  and 
pitching  heavily.  •  .  . 

"NooiL — Strong  head  winds,  fine  clear  weather,  considerable  head 

sea. 

"  (Head  N.N.  W.)   4  P.M.— Fine  clear  weather  and  smooth  sea. 

"  7.50  P.M.— Stopped,  and  let  go  in  7  fathoms,  outside  Quillimane  bar. 

"  8  P.M. — ^Ligbt  airs  from  south  and  smooth  water." 

There  can  be  no  doubt  that  the  storm  so  simply  described  in  the  above 
extracts,  was  a  true  cyclone  of  unusual  severity. 

This  will  be  sufficiently  proved  by  the  steady  but  rapidly  increasing 
barometric  depression,  ;is  tlie  centre  or  vortex  of  the  storrti  approached  the 
vessel ;  the  almost  dead  calm  Avhich  fell  upon  her  whilst  within  that 
vortex,  and  the  sudden  ''hift  of  wind  to  the  directly  opposite  quarter  of 
the  compass  immediately  the  vortex  had  passed  over:  together  with  the 
steady  rise  of  the  barometer  after  the  centre  had  passed  by. 

A  reference  to  the  diagrams  accompanying  this  paper  will  show  the 
cyclone's  apparent  course  upon  the  coast,  and  the  position  of  the  Courland 
both  before  and  after  the  centre  had  passed  over  her.  Until  reports  have 
been  received  from  vessels  at  other  jxjints  in  the  Mozambiquu  Channel  and 
far  away  north  .aul  east  of  the  position  in  which  the  Courland  wa,<,  ujjon 
January  the  29th,  30th,  and  Jlst,  it  will  be  impossible  to  tell  whether  this 
cyclone  covered  a  large  area  or  not.  It  is  well  known  that  cyclonologists 
themselves  differ  upon  the  question  of  the  diameter  of  the  usual  rotatory 
storm — some,  like  Birt,  Peddington,  and  Reid,  holding  that  the  diameter,  in 
well-proved  cases,  has  far  exceeded  500  miles ;  whilst  others,  like  Maniy, 
incline  to  the  belief  that  the  dismeter  of  the  actually  gyrating  winds  never 
exceeds  a  tenth  of  that  length^that,  in  fact,  a  cyclone  is  a  "  whiriwind 
within  a  stonn." 

The  winds  experienced  by  ns  would  serve  to  prove  either  theory. 
The  remarkable  steadiness  in  their  direction  for  five  previous  days— almost 
due  south — ^would  be  said,  no  doubt^  by  the  first  theorists  to  be  due  to  the 
fact  that  the  vesseFs  course  lay  upon  what  is  called  the  "axis  of  the 
storm,"  ie,  the  direction  in  which  the  whole  body  of  the  cyclone  was 
moving.  Upon  this  supposition,  the  edge  of  the  cyclone  may  Ije  said  to 
have  been  entered  in  lat  26"  8.  when  the  strong  southerly  winds  were 
first  experienced,  and  its  semi-diamter  would  then  certainly  have  been 
over  500  miles. 

If,  on  the  other  hand,  we  assume  the  circle  of  rotatory  winds  to  have 
been  entered  only  on  the  evening  of  the  29th,  when  the  abnormal  depres. 
sion  of  the  barometer  first  began  to  show  itself,  then  tlie  cyclone's  diameter 
would  not  have  greatly  exceeded  the  limit  laid  down  by  Maury,  for,  by 
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the  evening  of  tlie  3 1  st,  tlie  barometer  w  as  normal,  and  every  vestige  of 
bad  wciither  had  disiippeaicd. 

I,  myself,  am  inclined  to  believe  the  diameter  of  the  actually  rotating 
winds  was  smalL  It  had,  I  think,  rather  the  aj)pearancc  of  a  whirlwind 
travelling  upon  the  northern  edge  of  a  storm.  Certainly,  the  vortex  can- 
not, in  a  geometrical  sense,  be  called  the  centre  of  a  cyclone,  of  which  the 
strong  wiiidt  met  with  in  36*  S.  lat,  and  upwards,  formed  a  part;  for 
the  area  of  atmospheric  distorhanee  waa  incomparably  larger  to  ^e  south- 
ward of  that  centre,"  or  vortex,  than  to  the  northward, 

I  should  not  omit  to  say  that  inquiries  made  at  Quillimane  showed 
that  on  the  29th  and  30th  January  violent  winds  were  experienced  from 
the  south-west^  which  shifted  up  to  the  west  and  north-west  before  dedin- 
ing :  from  which  it  may  be  safely  inferred  that  that  place  was  within  the 
range  of  the  circular  winds.  Also,  that  the  Eastern  Telegraph  Co.*s  ship 
Great  NorikerUy  in  her  passage  from  Pelagoa  Bay  direct  to  Mozambique, 
whose  approximate  position  was  to  the  south-east  and  east  of  us  upon  those 
days,  met  with  "  a  hard  blow  from  the  south-east^"  with  a  heavy  easteriy 
sea," — evidence  which  also  places  her  within  the  eyelonic  area. 

One  word  as  to  the  meteorological  symptoms  that  preceded  and 
aocompaniod  this  storm,  although  they  were,  I  may  at  once  say,  singularly 
negative  and  few.  There  were  none  of  the  appearances  that  usually 
betoken  a  West  African  tornado  or  a  typhoon  in  the  China  seas — no 
heavy,  solid  banking  up  of  clouds,  and  very  little  thunder  and  lightning. 
The  only  noticeal)le  feature  in  an  almost  uniformly  overcast  brown  sky — 
over  which  the  **  drift "  scudded  furiously — was  a  ])eculiar  leaden  blue  in 
\ht  zenith  during  the  day,  and  a  clearing  of  the  sky  overhead,  so  that 
many  stars  b<!canie  visible  as  the  vortex  passed  over  the  vessel.  An  extra- 
ordinary clearness  of  the  atmosj)here  succeeded  the  storm.  Although 
"  weather  signs  "  Avere  absent,  the  barometer  proved  throughout  a  true 
and  faithful  guide. 

The  following  were  the  i-eudings  of  the  barom*  t  r  md  thermometer: — 
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No  further  incident  worthy  of  remark  occurred  during  the  voyage  to 
Mozambique,  which  was  performed  on  the  3d  and  Sd  of  February  in 
almoBt  a  calm. 

I  see  It  is  stated  in  an  official  publication,  The  Easi  Afikan  PiM,  that 
no  reports  have  been  recdired  of  cyclones  occurring  in  the  Moaunbique 
Channel  The  aboTe  remarks  may  therefore  be  of  some  value  as  proving 
— contrary  to  the  opinion  there  expressed — ^that  this  channel  is  not  free 
from  these  destructive  storms. 

HENRY  K  O'NEILL, 
Ji<m.  Cur.  Mm.,  Scot  Oeog.  Soc 

H.  M.  CoNi»UL.\TE,  Mozambique, 
J'efr.  S/A,  1887. 


THE  PLACE-NAMES  OF  lONA. 

UL 

By  Alexander  Carmichaeu 

Port  Aona'ain. — Port  Aoria'ain  is  evidently  a  modification  of  the  not 
very  pronouneca})le  name  of  Port  Adhumhnaiii,  [)ort  of  Adanman*  The 
place  is  also  called  !\)rt  a  Chrosain,  jiort  of  the  little  cross. 

My  intelligent  infonii  int — kindly  old  John  Macinnes,  now  dead — pjiM 
that  his  father  remembered  a  beautiful  sculptured  cross  standing;  immedi- 
ately above  the  heacli  there.  It  is  more  than  probable  that  the  cross  was 
conimcmorativo  of  Adamnan,  ninth  presbyt^r-abbot  of  lona.  Hence  the 
two  names  of  the  place — Port  Aona'ain  (Port  Adhamhnain),  the  Port  of 
Adamnan,  and  Port  a  Chrosain,  the  Port  of  the  Little  Cross. 

There  is  a  Port  Aona'ain  in  Mull,  and  a  Port  Aona'ain  in  Lismore; 
and  there  are  at  least  eight  ancient  dedications  to  A  l  iuinan  in  various 
jmrts  of  Scotland,  ten  in  Ireland,  and  probably  some  in  England  and 
Wales. 

At  Clachan-Ard,  North  Uist,  there  is  a  glacial  block  of  some  interest 
to  the  student  of  place-names,  and  to  the  student  of  8aint-]ife.  The 
block  is  of  Laurentian  gneiss,  this  being  the  formation  of  the  whole 
Outer  Hebrides,  except  a  small  area  of  Cambrian  Red  Sandstone  in  the 
neighbourhood  of  Stomoway. 

The  stone  is  situated  on  the  lower  spur  of  a  low  glacier-rounded  hill, 
facing  the  Atlantic,  and  stands  on  edge  on  a  bare  exposed  rock.  It  is  cf 
an  oblong  form,  and  measures  12|  feet  in  length,  8 J  feet  in  breadth,  and 
from  2  to  3  feet  in  thickness.  A  Latin  cross,  13|  inches  in  length,  and 
11}  inches  in  width,  is  incised  on  the  face  of  the  stone  looking  towards 
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the  south.  It  will  be  observed  that  the  width  is  out  of  proportion  to 
the  height  of  the  cross,  thus  lesembh'ng  the  proportions  of  a  Greek 
rather  than  those  o(  a  Roman  efOiS.  In  the  Creek  eross  the  length  and 
breadth  are  equal, — in  this  respect  resembling  the  cross  of  St.  Andrew. 
In  the  latter,  however,  only  two  and  two  of  the  angles  are  equal,  while  in 
the  former  all  the  four  angles  are  the  sume,  and  the  length  of  the  parts 
the  same,  the  lines  intersecting  in  the  centre.  In  tlie  lloman  cross  each 
nf  tlip  two  anus  and  the  part  alioxc  the  arms  arc  equal,  and  in  the  pro- 
portion of  on«^-thinl  of  the  whole  shaft. 

Feeling  iiSaurcJ  that  the  glacial  block  with  the  Ifoman  cross  had  a 
tradition  to  tell  if  it  could  only  be  traced,  the  writer  sought  out  cottars 
m  distant  parts  who  had  been  cndters  in  the  place.  Those  intelligent 
men,  who  "had  seen  better  days,'  gave  him  the  following  account: — 
The  ice-block  was  spoken  of  by  the  old  crofterb  ot  the  district  under 
various  names,  as,  Clacli  mhor  Guala  Chlachain,  the  big  stone  of  the 
Clachan  shoulder ;  Clach  na  h-Ulaidh,  the  stone  of  the  treasure — from 
a  tradition  that  trcasuie-truvo  ib  buried  near  it;  Crois  Ard,  tlie  ujtper 
cross,  in  contradistinction  to  crosses  lower  down  at  the  sand  buried  ruins 
of  Ssint  Columba's  church  and  burying-ground ;  Crois  an  t  Sagairt,  the 
cross  of  the  priest ;  and,  most  interesting  of  all,  Crois  Aona'ain  or  Crois 
An'adhan,  In  either  case  an  evident  eorrap^on  of  Crois  Adhamhnain,  the 
cross  of  Adamnan. 

The  old  cottars  said  that  a  tradition  descended  amongst  their  crofter 
forefathers  of  Clachan  that  the  cross  had  heen  cut  in  the  stone  either  by 
or  in  commemoration  of  the  first  priest  who  preached  the  Gospel  in  the 
pUu^  and  that  the  people  of  the  period  raised  the  stone  on  edge  and 
phMsed  it  in  position  vhere  the  preacher  stood,  as  a  visible  memorial  of  the 
erent.  Ever  since  then  that  stone  has  been  to  me  more  than  a  stone 
upon  a  lonely  hill,  and  that  cross  more  than  a  cross  traced  on  a  rock  by 
idle  hands. 

Saint  Adamnan  became  abbot  of  lona  in  679.  He  presided  over  the 
abbey  for  twenty-five  years,  dying  in  704,  at  the  age  of  seventy-seven. 

Before  coming  to  lona,  Adamnan  had  been  atiam-ch<(r<i,  soid-friend — that  is, 
spiritual  guide — to  Fiannach  Fieadhach,  Fianach  of  the  Feasts^  King  of 
IreUnd.  Bede  says  that  he  was  a  good  and  wise  man,  very  learned  in 
the  sacred  writings  and  in  the  Latin  tongue.  Adamnan  wrote  several 
works  in  Latin.  That,  however,  by  which  he  is  chiefly  known  is  his  life 
of  his  great  predecessor,  Saint  Columba.  But,  a  .  luable  as  the  Life  is,  it  is 
full  of  difficulties — to  the  modem  student  of  historj-  on  account  of  its 
miracles,  and  to  the  .student  of  place-names  on  account  of  the  place-names 
being  Latinised,  often  rendering  it  difficult,  sometimes  imijossibie,  to 
determine  a  locality. 

Adhanihnan  (Adauuian)  was  a  frequent  fann'ly  iianie  among  tlie  old 
Msicneilis  of  Harm,  a  branch  of  whom  was  called  C'lann  Adhanihnan, 
children  of  Adamnan,  and  another  Itranch  Claitn  Ghilladhandmain, 
children  of  the  servant  of  Adamnan.    During  the  middle  ages  the  name 
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of  Gilladhamhnain  became  modified  in  the  English  of  the  period  into 
Gilleo\iiian,  GiUeonan,  QUlewin,  Gilleganan,  Gillewan,  and  latterly  into 
Gillon  and  GaUkm.  Probably  the  names  Maeinnon,  Maeldmion,  and 
Macinnmhuinn  are  pardonable  modifications  of  the  hard  name  of  Mao- 
ahamhnain,  Macadamnan, 

A  large  proportion  o£  Highland  names  are  of  ecclesiastical  origin. 
Some  examples  of  these  may  be  mentioned:  Gilles,  Gillies,  is  from 
GiUiosa,  the  servant  of  Jesus;  Mai^gillies,  from  Maegilliosai  son  of  the 
servant  of  Jesus;  Gilchrist  is  from  GiUecriosd,  the  servant  of  Christ; 
Maogtlcbrist  is  from  Macgillechriosd,  son  of  the  servant  of  Christ; 
Gilmichael  is  from  GUlemidieU,  the  servant  of  (S.)  Michael ;  CarmichMl 
is  Macgillemhicheil,  son  of  the  servant  of  (S.)  Michael;  Gilmer,  Giilmor, 
Gilinoro,  and  Gilmour  are  all  fi-om  '  'illcmoire,  the  servant  of  Mary ;  and 
Morrison,  Muireson,  from  Macgillmhoire,  son  of  the  servant  of  Mary; 
Gillain  is  from  Gill-shcathain,  Seathain  being  the  old  form  of  Iain,  John, 
the  servant  of  (S.)  John ;  Maclean,  Macgill^heathain  is  son  of  the  servant 
of  (S.)  Jolni  ;  Gilanders  is  from  Gillandrais,  the  servant  of  (S.)  Andrew; 
Macgilandrew  is  from  Macgillandrais,  son  of  the  servant  of  (S.)  Andrew  ; 
Kilpatrick  is  from  Gillejiiidruig,  the  servant  of  (S.)  Patrick ;  Macgilpatrick 
is  son  of  the  servant  of  (S.)  Patrick  ;  Gilecolum,  the  servant  of  (S.)  Colum; 
Macgilcolm,  from  Macgiliecholnm,  son  of  the  servant  of  (S.)  Colum.  The 
list  is  a  long  one,  and  must  suttico. 

Another  class  of  these  ecclesiasticiil  names  ends  in  diminutives.  This 
arises  from  the  terms  of  endearment  applied  to  the  saints  from  whom  the 
names  were  adopted.  These  end  in  the  masculine  an  and  tln>  f*  minine  n4f^ 
the  two  Gaelic  diminutive*;.  Macmorran,  Macmorren,  is  from  Macmoireaii 
(Moircan  being  the  dimumtive  of  Mary),  the  son  of  the  Maryitc.  There 
is  a  small  low-lying  isle  in  the  Atlantic  behind  Staonabrig,  South  Uist» 
called  by  the  people  of  the  ]>lacc  Kilean  Mhoirean,  the  isle  o£  Moirean, 
the  isle  of  the  Saint  Maij  iu .  ^laemickeii  is  from  Macmichean,  the  sou 
of  Michcan,  the  diminutive  of  Snirit  Michael ;  Macfaydon,  Macfadzen, 
and  all  the  other  forms  of  this  name,  arc  from  Macphaidean,  son  of 
Paidean,  the  diminutive  of  Padnug,  (S.)  Patrick. .  Mackeegan  is  from 
Maciogan,  the  son  of  logan,  the  diminutive  of  Iain,  (S.)  John.  Jbe- 
morrag  is  from  Macmoireig,  the  son  of  Little  Maty.  A  groen  round  knoll 
between  Glach-an-a-ghluip  and  Carnach,  North  Uist,  Is  called  Crois 
Moireig,  the  cross  of  the  Little  (S.)  Mary.  There  is  no  trace  of  a 
cross  hero  now,  nor  any  tradition  concerning  it 

Even  the  sacred  name  of  Jesus  was  made  a  diminutive  by  this  mode 
of  endearing.  An  emmple  of  this  may  be  given  from  the  Calendar  of 
Oengus  Celede,  Angus  the  Culdee,  an  Irish  saint  of  the  tenth  eentmy. 
The  Calendary  called  in  Gaelic  Fdire^  contains  the  names  and  festivals  of 
vast  numbers  of  Irish,  British,  and  Continental  saints,  and  is  altogether  a 
remarkable  production.  The  whole  is  translated  and  edited,  with  copiou.s 
quotations  and  learned  notes,  by  the  great  Celtic  scholar,  Dr.  Whitley 
Stokes. 


Digitized  by  Google 


THE  I'LACE-NAMES  OF  ION  A. 


245 


This  Oakndar  contains  a  curious  hymn,  with  a  atin  more  earioiis  ' 
introdaetion,  beginning : — 
Isucan 

Alar  liom  imdishrtan 

Ciabeth  clerech  colin  sel 

Is  bee  ufle  aehi  isnean. 
Chte  brantlaHion  .* — 

Jesukin  {dminuiive  of  Jesus) 

Is  nurst  by  me  in  my  little  hermitage. 

Though  it  be  a  cleric  with  a  number  of  treasures, 

Ail  is  a  lie  save  Jesukin. 
The  ecclesiastieal  names  originated  in  the  praotioe  of  the  early 
Cbi'istian  missionaries  placing  themselyes,  on  joining  the  brotherhood, 
under  the  special  care  of  some  sacred  name  or  favourite  saint.  When  a  man 
thus  placed  himself  under  the  special  care  of  a  holy  name  or  favourite 
nint,  he  became  the  devotee  of  the  person  whose  name  he  adopted.  In 
token  of  this  he  shaved  (tonsured)  his  head.  Hence  the  names  Maol- 
donuich,  Maoliosa,  Maohnicheil,  Maolmoire,  Maolpadruig,  Maolcalum, 
Maolciarain,  and  many  others,  the  meanings  of  which  are,  respectively, 
the  tonsured  of  the  Lord  (Ludovick),  the  tonsured  of  Jesus,  the  tonsured 
of  (S.)  Michael,  the  tonsured  of  (S.)  Mar\-,  the  tonsured  of  (.S.)  Patrick, 
the  tonsured  of  (S.)  Cohim  (Malc  ohu),  and  the  tonsured  of  (S.)  Ciaran. 

M'lohionuich  was  a  term  applied  to  a  male  child,  and  (/riadnrh  to  a 
female  child,  previous  to  baptism.  If  the  child  died  before  tlie  common 
mme  was  exchanged  for  the  special  name — that  is,  if  the  child  died 
beiuiv  Ua]>tism — it  was  buried  in  a  burial-jilacc  specially  set  apart  for  the 
burial  of  UMbai)tiz('d  cliildren.  The  prefix  ^^(loI,  rendered  Miles  or  Myles 
in  English,  is  now  discontinued  iu  Gaelic  names,  though  still  retained  to 
some  extent  in  English:  thus,  as  Gaelic,  Calum,  old  form,  Maolcalum, 
English,  Malcolm. 

Protestant  Church  historians  say  that  the  frequency  of  ecclesiastical 
names — baptismal  names  as  well  as  surnames — throughout  Scotland,  arose 
from  the  marriage  of  the  priesthood.  This  would  account  for  such  purely- 
official  names  as  Mactaggart — Gaelic  S^to-an-tsagairt,  son  of  the  priest ; 
Macnab— Mac-nn-aba,  son  of  the  abbot ;  Macviear— Mao-a-phiocair,  son  of 
the  vicar ;  Macpherson*— Macaphdarsoin,  son  of  the  persona,  son  of  the 
parson ;  Buchannan — Macachanoin,  Macachanonaich,  son  of  the  canon,  son 
of  the  canontte ;  Maevannan — ^Macamhanoln,  Macamhanaich,  son  of  the 
monk,  son  of  the  monkite ;  Mackellar^MacceaUoir,  son  of  the  cell-man, 
son  of  the  superior  of  the  cells,  that  is,  superior  of  the  monastery ;  Mac- 
kellaig— Macceallaicb,  son  of  the  cell-dweller,  now  Kelly. 

The  celibacy  of  the  clergy  was  formally  enjoined  by  a  Bull  of  Pope 
Oregoiy  the  Seventh  (Gregory  the  Grea^  Hildebrand)  in  the  eleventh  cen> 
tnry.  It  is  admitted,  however,  that  this  inhibition  against  marnage  was  not 
strictly  adhered  to  even  among  the  regular  clergy,  and  still  less  among 
the  lay  clergy,  down  to  the  time  of  the  Reformation.  There  is  another 
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explanation  for  the  frequency  of  these  ecclcBia^tical  names  in  Gaelic  A 
custom  prevailed  of  old  throughout  the  Highlands  and  Islands — not  even 
yet  wholly  discontmued  in  some  of  the  remote  isles — of  naming  a  child 
born  on  tlie  festival  of  a  saint  after  the  name  of  the  saint  upon  whose  day 

the  child  was  bom. 

Saint  Columba  was  patron  saint  of  the  whole  of  Scotland  during 
several  centuries.  He  is  still  the  patron  Saint  of  the  Highlands,  as  far  as 
Highlanders  can  be  said  to  unbend  thomselves  to  the  past.  Among  th»» 
old  Highlanders,  so  full  of  the  charming  courticr-likn  manners  and  the 
traditional  old  lore  of  the  past,  Saint  rohiraba's  Day  was  a  day  of  mucli 
joy  and  rejoicing.  It  was  a  day  deemed  by  them  propitious  not  ordy  to 
binii.in  beings,  but  to  tlieir  sheep  and  cattle  and  horses,  and  even  to  then- 
domestic  arts  and  social  ex  n  i^es.  In  accordance  with  the  belief  of  the 
times,  a  male  child  born  on  this  day  was  a  propitious  child,  and  accoixl- 
ingly  was  baptized  Maolcalnm  (Malcolm).  For  some  years  past,  how- 
ever, the  prefix  J/tiW,  tonsured,  is  omitted,  and  the  child  is  baptized 
simj)ly  Calum,  Colum.  The  writer  knows  of  oidy  one  man,  a  native  ol 
Mull,  now  calle<l  Maolcalmu,  Malcolm. 

In  like  manner,  a  male  cliild  l)orn  on  Saint  Patrick's  Day  was  named 
Maolpadniig  (Malpatrick).  It  will  be  understood  from  these  remarks  why 
this  name  is  so  frequent  in  Ireland.  It  need  hardly  be  mentioned  that  all 
men  bearing  these  and  similar  eeelesiastleal  names  were  not  ecdesiastSc^ 

A  tombstone  in  Saint  Oran'%  lona,  bears  the  following  inscription — 
"Or  Dohail  FATRia"  Spealdng  of  this  inscription  in  his  AnU^UUs 
of  IcnOf  Mr.  Graham  says : — No  one  of  the  inseriptions  in  lona  has  been 
so  much  written  about  as  this,  and  antiquaries  do  not  agree  as  to  its  signi- 
fication. It  is  in  the  old  Gaelic  character,  and  has  been  usually  inter- 
preted into  IkmuU  Fad  Ckaaaek, '  The  Gross  of  Donald  Longshanks.'^' 

The  accomplished  artist-author  then  quotes  several  bterpretations,  by 
learned  men,  of  this  inscription.  Of  one  of  these  be  says — "Another,  suppos- 
ing  it  to  be  Latin,  renders  it  M^Domail  fak>  hie,  "  Fate  alone  could  have  laid 
Macdonald  here  ! "  These  interpretations  are  interesting  and  instructive, 
and  either  or  both  might  have  been  applicable  to  the  person  boned 
beneath  the  stone ;  but  neither  the  one  nor  the  other  is  ap})licable  to 
the  inscription  on  the  stone.  The  inscription  is  in  Gaelic,  "Or  Domail 
Fatric,''  that  is,  Or  Do  Maolpfiatric,  "  A  prayer  for  Maolphadric,"  that  i% 
"A  prayer  for  the  soul  of  Maolpadric" 

The  following  inscription  is  on  another  tombstone  in  the  same  place— 
"  Guar  Anmin  Eogain."  It  would  appear  that  learned  antiquarians  arc 
equally  at  variance  with  regard  to  the  meaning  of  this  inscription.  Yet 
the  iiiseription  is  as  equally  simple  and  intelligible  as  the  previous  one,  and 
is  neither  in  Latin  nor  in  Greek,  nor  in  Hebrew,  as  different  contentients 
claim  it  to  be.  The  inscription  is  in  Gaelic,  and  is  now  nearly  effaced,  as 
many  of  these  old  inscriptio?is  ;ire  : — '  Okak  Anmin  E<>(;an,'  Or  Air  J  nam 
Kofja'w,  "A  ]>rayer  for  the  soul  of  Kotran '—Eogau  being  the  endeariug 
«liminutive  ot  Eoghan,  Eobhan,  Eon,  Ewen. 
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These  mflcriptions  are  simple,  direet^  and  intelligible.  There  is 
nothiiig-  obeeure,  nothing  hidden,  nothing  pnzzling  about  ihem.  The 
only  jnusiling  thing  is  how  learned  men  could  miw  their  meaning. 
The  mrong — ^the  vorse  than  wrong — ^the  misleading  interpretations 
tortured  out  of  these  simple  inscriptions  show  the  treatment  to  whieh 
Celtic  men  and  Celtic  matters  have  been  subjected ;  an  arrogance  against 
which  the  writer  would  take  the  liberty  to  protest  with  all  the  emphasis 
of  his  nature. 


PKOCEEDINGS  OF  THE  SCOTTISH  GEOGRAPHICAL  SOCIETY. 

An  Ordinarv  Meptinj;  of  the  Sorietv  was  iiehi  jii  the  Masonic  Hall.  F^liii- 
burgh,  on  the  evening  of  Iftth  April — Mr.  Johu  Murray,  Director  ui  the 
VhaUenger  OommissioD,  Member  of  Council,  presiding.  A  paper  on  "Japan** 
was  read  by  Mr.  Bussell  Robertson,  H.B.M.  Consul  at  Yokohama,  who  was 
awarded  a  vote  of  thanks,  at  its  conclusion,  on  the  motion  of  Mr.  James  Currie. 
The  following  elections  to  the  Society,  since  the  last  Ordinary  Meeting,  24th 
]\f;trr]i,  ^ere  intimated  by  the  Seeretary,  viz.  The  Rijxht  Hon.  H.  0.  E. 
Childerrf.  M.P.  ;  R.  C.  Munro-Fer-usnn,  Esq.  of  Novar,  M.P. ;  W.  B.  Barbour, 
Esq.,  M.P.  j  J.  G.  Baird,  Esq.,  M.i'.  \  John  Robertson,  Esq.,  Elmslea,  Dundee  ; 
RobotSmifli,  XSki.,  Bengartb  Houee,  Broughty-Ferry ;  John  Goon, Esq.,  F.ILP.S., 
Assistant  Naturalist,  Challenger  Oommission ;  Wm.  JoUy,  Esq.,  F.BbS.E, 
F.Q.S.,  H.M.  In.s]M  f i  i  rf  Sdiools,  Glasgow;  John  .1.  Rogerson,  Esq.,  LLB., 
Merchiston  Castle  ;  John  T.  Wills,  Esq.,  B.A.,  F.R.G.S.,  London ;  William 
Henderson,  Esq..  f^hipowner,  Glasgow;  Andrew  Hewat,  Esq.,  GnintonjDr. 
Bnioe  Bremner,  btrcatham  House  ;  Mis.^  INIacDougall,  Wowlbum. 

On  the  following  evening,  Idth  April,  Mr.  Russell  Robertson  read  his  paper 
St  a  Meeting  of  the  Glasgow  Branch  of  the  Society,  in  the  Hall  of  the  PhilO' 
sophical  Society, — ^Mr.  Benny  Watson,  Convener  of  the  Glasgow  Committee,  in 
the  Chair. 

A  fleeting  of  the  Aberdeen  Branch  of  the  Society  was  held  in  the  Musie 
Hall  Buildings  on  the  evening  of  21st  A]iril,  when  Mr.  Russell  Robertson  read 
hia)ia])er  on  "Japan."  Mr.  David  Stewart,  Convener  of  the  Aberdeen  Coin- 
mittee,  presided. 


GEOGRAPHICAL  NOTEa 

EUHOPE. 

French  Oessns  of  UM.— The  general  results  of  the  census  of  Franee,  taken 

on  30th  May  1886,  are  now  known.  Tlic  total  population  of  the  country  is 
38,218,00.1,  being  :\n  increase  of  only  nHysr)')  since  1881.  Between  31st 
December  187(;  and  a  1st  December  ISsi  the  increase  was  766,260  ;  but  it  will 
he  observed  that  the  latest  census  does  not  cover  a  period  of  five  complete 
yeara.  Puis  hasinereased  hgr  only  75,527  inhabitants  during  the  period  1881- 
^  whereas  hetween  1876  and  18^  its  population  was  augmented  by  280,217 
PMSons.  The  eleven  towns  whieh  follow  had  each  more  than  100,000  inhabitants, 
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on  30th  May  18Sfi  :  Paris,  •2,344,r.:,()  (2,260,023  in  1881) ;  Lyons,  401,9*) 
(37fi,r.l3  in  1881)  ;  iMarseillcs,  376,143  (360,099  in  1881)  ;  Bordeaux^  240,.->sj 
(221,:iO.')  in  imi) ;  Lille.  188,272  (178,144  in  1881)  ;  Toulouse,  147,617  (140,s±> 
in  imi) ;  Nantes,  128.482  (124,319  iu  1881);  Saint-Etienne,  117,875  (123,.si:j 
in  1881);  Le  Havre,  112,074  (105,867  in  1881);  iiouen,  107,163  (105,906  in 
1881) ;  Rottbaiz,  100,297  (91,557  id  1681).  Bheims  only  just  falls  short  of  this 
limit,  having  a  popttUtion  of  mfiO^—Bulleim  de  la  Soei&i  de  Giaqmphit  4e 
Mar^eiile,  S»*  Trimestro,  1887. 

Volcanoes  In  Iceland.  — ProfpsiHor  Th.  Tlioroddscn,  tonolior  in  tlio  "  school 
ot  M<'(iiu uvellir,  Iceland,  huM  published  a  }>ook  on  tiie  history  of  the  volcanic 
outbreaks  on  his  native  island.  The  writers  of  the  ancient  sagas  seem  to  have 
eDtertained  eonildfliBble  relwstance  to  speak  of  the  vokanie  pheDomenft  of  their 
ooantiy.  As  for  the  geology  of  the  ishind,  it  was  Dever  serioosljr  stadied  UDtil 
the  present  century ;  and  even  now,  although  several  scientific  students  have 
devoted  time  and  attention  to  the  subject,  it  can  hardly  be  said  that  we  have  a 
satisfactory  knowledge  of  it.  Tliis  is  perhaps  largely  attributable  to  the  great 
area  of  the  island,  and  to  the  (iithcultie.s  of  communication  and  of  the  climate. 
The.  interior  of  Iceland  consists  of  a  plateau,  about  2065  feet  high,  having  a 
gradual  slope  towards  the  nortb-north-east  and  the  south-east,  and  deeply  in- 
dented hy  numerous  vaUeys  and  Qoids  on  the  north,  north-east,  and  east  The 
highest  parts  of  the  island  are  covered  with  glaciere,  which  occupy  an  area  of 
6404  square  miles.  Lava  fields  cover  2857  square  miles,  of  which  1313  belong 
to  the  OdathiiliraHn  group  of  volcanoes.  Two  chains  of  volcanic  mnnntains— 
the  Keykjanes  and  the  Snaefellsnes — rise  on  each  side  of  the  Gulf  of  Fnxn,  and 
cross  the  main  plateau  in  an  easterly  direction.  Volcanic  outbreaks  seem  to  l»e 
confined  to  two  lines,  one  of  which,  in  the  south  of  the  island,  runs  from  south- 
west to  north-east ;  the  other,  in  the  north,  proceeds  from  south  to  north. 

The  existing  active  oonesare  classified  in  eight  groups  : — (1)  The  group  of 
Snaefellsnes  (with  tlie  volcano  Eldborg) ;  (2)  that  of  Hekla  (Hekla  and  Rand- 
Imkambar) ;  (3)  Reykjanes  (Thurrdrhraun,  Triilladynfya,  and  Eldeyjar) ;  (4) 
Katla  (Katla  and  Eyjafjiillai(>kull)  ;  (5)  Varni;'irdalr  ;  ((•)  the  group  situated  t<» 
the  south  of  Vatnajokull  (Oraefajokull,  Skcidhararjukull,  (Irimsvatn,  Hidhu- 
jokull) ;  (7)  Odiithhahraun  (Kverkfjall,  Dyngjafjiill,  Sveiuagja);  (8)  Myvatu 
(Ktafla»  Leirhnukr,  Hiossadalr,  Bjamarflag,  Dalfjall). 

iCl)  About  the  year  990,  Mt  Eldborg  (64*  4t  N.  lat.  and  28*  lO'  W.  long.) 
tiircw  out  from  a  crater,  656  feet  in  diameter  and  174  feet  deep,  a  stream  of  lava 
about  Bcven  miles  long  by  two  and  one-third  miles  wide.  (2)  Of  Hekla,  there 
have  been  eighteen  eruptions  within  historie  timrs.  Thi.s  mountain  (03*  Tif)'  N. 
lat.  and  lU  lij'  W.  long.)  risea  by  three  oi  f  nr  terraces  to  an  altitude  of  ulU.") 
feet,  and  it^  surrounded  by  vaiit  fields  of  lava,  covering  au  area  of  262^  square 
miles.  Of  Randhukamhar,  the  only  eruption  known  occurred  in  1343.  (3)  The 
peninsula  of  Beylqanes  connats  of  several  plateaur,  oomposed  of  stratified  gravels 
and  trap,  ri.sing  to  a  height  of  410 feet,  and  covered  with  lava.  Above  these  rise 
a  series  of  volcanoes  and  cone=5  of  f?cnri:e,  attaining  an  altitude  of  20f)7  feet,  and 
having  many  hot  springs  and  solfataras.  Mt.  Thurrdrhraun  (04°  N.  lat.  and  21' 
19'  W.  long.)  was  in  eruption  about  the  year  1000  ;  and  of  Trolladyngja  (63 
56'  N.  lat.  and  21'  38'  W.  long.)  six  outbreaks  are  recorded.  (4)  The  truncate<l 
cone  of  Eyaf  jallnj6kull  (63*  37'  N.  lat  and  19*  40*  32*  W.  long.),  5597  feet  higli, 
and  Katk  (63*  87'  N.  lat  and  18*  69^  DV.  long.)  are  situated  in  the  midst  of 
deserts  of  sand,  gravel,  and  rocki,  which  ow^  their  origin  to  glacial  movements 
and  the  influenoe  of  volcanic  phenomena.  The  craters  of  both  these  an  geneialljr 
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fiQed  with  ioe.  Katta  luw  been  in  actiTitj  on  twelve  or  tbirteen  oeeuioDs  within 
hiBtorie  times.  (5)  The  most  Tiolent  volcanio  outbunto  of  whieb  leelandie  annals 

have  kept  record  occurred  in  1783,  from  a  number  of  craters  situated  on  the 
?outh-west,  north,  and  east  of  Mt.  Laki  (04"  2'  N.  lat.)  and  in  the  valley  of 
Varindnliilr.  The  stream  of  hiva  ejected  from  these  craters  is  the  larjiest  that 
ever  issued  at  a  nin^ile  eruption,  being  lolA  square  miles  in  area  and  515  to 
feet  thick.  (6)  In  the  unknown  desert  to  the  south  of  VatnajuKuil,  mv.  Situated 
several  vokanoes,  n<Mie  of  whiob  bave  been  examined,  except  OraefajukuU  (64* 
(f  ABC  N.  lat  and  16*  44'  2Xf  W.  long.),— the  loftieet  peak  in  the  island  (6431  feet). 

(7)  On  the  north  of  VatnajukuH  is  the  immense  lava  expanse  of  Od^thabiaun, 
covering  a  suiierficies  of  1312  square  miles,  and  containing  many  craters  and 
volcanoes,  the  greater  part  of  which  are  still  unexplored.  Kverkfjall  (16*  54' 
W.  long.)  was  in  eruption  in  1717  and  1873.  North-west  of  Kverkfjall  the 
Dyngjafjall  group  rises  to  the  height  of  4593  feet.  These  mountains  enclose  the 
▼idley  of  Askja  (3610  to  3937  feet  above  sea^level,  and  36  square  milee  in  area), 
in  the  south-east  angle  of  which  a  deep  depression  has  been  formed  (755  feet 
deep),  having  in  its  centre  a  lake  3940  feet  in  diameter,  with  water  that  had  a 
temperature  of  TT  0  Fahr.  in  1876.  The  craters  around  this  depression  were  in 
enipiion  in  1875.  In  the  same  year  the  crevice  called  Sveinafyri,  north  fif  the 
Dyngjafjall  group,  sent  out  a  lava-Rtreara  14  miles  long  and  6230  feet  (!)  thick. 

(8)  The  environs  of  Lake  Myvatn  are  almost  entirely  sheeted  with  lava,  so  that 
they  resemble  a  lunar  landscape.  The  eruptions  of  1724-30  took  place  in  the 
nesghboorhood  of  Leirbnilkr,  a  volcano  of  this  group.— Jules  Ledercq,  in  ML 
See,  Roijf,  Beige  de  Gioffr.,  Jan.-Feb.  1887. 

ASIA. 

Herr  Glaaer's  Travels  In  South  Arabia  — In  vol.  ii.  (pp.  232-233),  we  gave  an 
abstract  of  this  traveller's  journey  from  flodeida  to  San  a,  in  Yemen.  That 
account  we  herewith  supplement  from  the  Milt/uiL  d,  k.  k.  Oeogr.  Gtsellschajt  tn 
Wien  (Bd.  xxz.  Na  1, 1887).  Herr  Ghiser  went  to  Sonth  Arabia  principally  for 
the  purpose  of  pnrsumg  historical  and  antiquarian  studies^  and  of  collecting 
OMtfflials  for  such  studies.  But  he  also  devoted  a  very  large  share  both  of  bts 
time  and  of  liis  attention  to  geography  ;  indeed,  he  takes  a  deep  and  special 
interest  in  the  ancient  geography  of  that  part  of  the  world,  and  promises  shortly 
a  work  on  the  subject. 

H.i&  Jirst  visit  extended  from  October  1882  to  iVIarch  lbb4,  aud  is  divisible 
into  two  period*— (1)  the  journey  from  Hodeida  to  San*^  and  enforced  stay  m 
the  hitter  place  till  September  1883 ;  (2)  the  period  of  bis  real  travelsi  During 
the  ten  mon^s  that  Herr  Glaser  was  detained  by  the  authorities  at  San'i^  he 
took  advantage  of  lii.s  position  to  institute  and  carry  out  several  meteorological 
observations,  and  to  make  important  dialect  studies  from  Kabyles  and  Bedouins 
of  various  localitie.s.  On  the  occa.sion  of  this  first  visit  he  made  three  separate 
journeys  in  all,  sitarting  in  each  case  from  San  ii  :—(i.)  He  explored  the  Jebel 
DUn,  'Amrdn,  the  mountain-cbain  *Ajil  Jedd  and  the  ruins  of  Daan,  Beyt 
Shahir,  Shahr^  and  skirted  the  territoty  of  Habiir.  (iL)  This  trip  exteadcd 
to  Arhab  and  Hdshid,  and  included  the  examination  of  several  8*lm>*»i  rnioB, 
e^tecially  Sirwah  and  N^'it.  (iii.)  On  this  oocasion  the  diitiiets  to  the  north- 
west and  west  of  San'i^  were  viBited. 

The  second  visit  of  Herr  Glaser  to  South  Arabia  was  pfrictly  a  continuation 
of  bis  first  He  again  made  San'd  the  centre  for  a  radial  sci  u  s  *  t  excursions  to 
the  east  and  north-east  He  also  explored  part  of  Khaulan,  a  great  part  of  the 
Mad-ba«||  district,  and  carafnlly  examined  all  the  ruins  of  Tal£r  aoutib  of  Jedm 
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to  Aden.  These  expeditions  occiii  ir  l  from  May  1885  to  February  1 W).  Tlie 
!n(!of;itigable  travelier  brought  with  him  to  Aden  100  Salinc.in  ami  MiiiiLMii 
in>cnptioTis  ;  a  glossary  of  several  thoiifsand  prse-Islaiuitic  worUii,  found  in  the 
diulecU  of  existing  tribes  of  mountaineei  ts ;  a  great  uuiss  of  cartological  materials ; 
valuable  colIeetioDe  of  meteorological,  cUmatic,  and  oommercial  matter,  as  wen 
as  of  antiquitiee,  and  841  Kfls. 

Ere  long  we  hope  to  give  an  abstract  of  Herr  Glaser's  general  account  of  the 
country  and  its  inhabitants,  whirli  contnin;;  much  useful  information,  eepeeiallj 
to  thoee  who  take  an  interest  in  Oriental  geography. 

Central  Aala. — Mr.  A.  D.  Carey,  of  the  Bombay  Civil  Service,  is  now  inaking 

a  journey  of  considerable  interest.  NaUwe  says  :  "  Mr.  Carey  left  India  in 
May  1885,  and  manihcd  tliron<,di  Lndak  into  northern  Tiltet  (Ohan'^tan)  as  far 
as  the  Mangtsa  L«ake,  and  then  struck  northward,  descending  on  tiie  plain  of 
Turkestan,  near  Kiria.  He  thus  traversed  over  uO<)  nnlcs  of  country  which  had 
never  before  been  visited  by  a  European.  The  altitudes  on  this  section  of  the 
journey  were  always  very  great,  the  track  mnning  usually  at  about  16,000  feetabove 
the  sea,  while  one,  at  least,  of  the  passes  crossed  was  calculated  to  reach  19^000 
feet.  After  a  stay  at  Kiria  and  Khotan,  the  Khotan  River  was  followed  to  its 
junction  with  the  Tarim  :  the  route  then  lay  alon;:  tlic  latter  river  tn  Sarik,  and 
then  across  a  btretcii  of  desert  to  Shah-Yarnnd  Kncliar.  From  the  hitter  place 
the  Tnrim  was  foHowed  down  to  a  point  where  it  turns  .south  towards  Luke  Lt»b. 
From  tiiis  point  the  towns  uf  Kiuhi  and  Karastaber  were  visited,  and  about  the 
end  of  the  year  the  Tarim  was  struck  again  and  tracked  down  to  Lob-Nor. 
Thus  the  whole  length  of  the  Tarim  has  been  explored.  The  country  along  its 
Imnks  is  described  as  flat  and  reedy,  and  the  people  extremely  poor  and  miser* 
able.  Mr.  Carey  pitched  his  camp  at  the  village  of  Cliaklik,  some  <listanco  south 
of  the  lake,  and  close  to  the  foot  of  the  j^reat  ran^'c  of  mountains  which  forms 
the  northern  scarp  of  the  Tibetan  highlands.  On  April  30,  188<5,  Mr.  Carey 
started  from  this  vilhige  uu  a  journey  southward  into  Tibet,  over  a  j)ass  in  the 
Altyn-Tagh  range,  and  onward  by  a  track  occasionaOy  used  by  the  Kalmucks. 
Since  this  start,  nothing  has  been  heard  of  Mr.  Carey,  but  it  is  presumed  that, 
after  spending  the  summer  and  autumn  in  travelling  over  the  elevated  region, 
be  has  returned  to  Turkestan  to  winter." 

HK.  Bonvalot,  capu8»  and  F^ln,  In  Central  Asia.— These  travellers,  after  leav- 
ing Meshed  in  the  end  of  May  188($,  made  four  attempts  to  enter  Afghanistan, 
but  on  every  occasion  they  were  at  once  taken  pri«:oners  by  the  Afghans,  and 
finally  sent  out  of  the  country.  The  last  attempt  was  made  from  Sainarknnd,  by 
way  of  Hissar  and  tlie  Kabadian  countrv  ;  their  return  journey  was  taken  along 
the  valleys  of  the  .Surkhan  and  the  ivatirnilian,  and  across  the  Baisfm  Moun- 
tains. During  the  southward  journey  they  had  to  cress  the  passes  called  Takta 
Karatcha  {cite  55CX)  feet  above  sea4eve1)  and  Aucfaa  (15,585  feet),  both  of  whii^ 
have  a  difficult  descent  towards  the  south,  the  paths  being  steep  and  rocky. 
Below  the  latter  pass,  on  the  south,  flows  the  river  Sangalak,  a  tributary  of 
the  Surkhaii.  Tt  has  a  very  rapid  torrent,  and  its  waters  are  stained  a  deep  red 
by  the  sandst  one  and  clay  they  traverse.  At  this  point  the  Sangalak  makes 
its  way  through  a  wild  narrow  gorge,  the  talus  slopes  of  which  are  covered  with 
the  usual  timber  trees  found  on  the  mountains  of  Turkestan— viz.,  the  wahiut, 
maple,  juniper,  CdiiBj  Mesjnlnf^  apple,  elm,  etc  The  geological  strocture  of 
the  mountains  is  the  same  as  that  of  the  Kungnr  Mountains  to  the  north  of 
Kashi  and  the  moimtains  of  Derbend,  Kilef,  and  Shirabad.  The  valley  of 
Kafirnihnn  extetids  from  Hissar  down  to  the  junction  of  the  river  Kafirnihan 
with  the  Amu.   Its  mean  width  is  some  2^  or  3  miles,  and  it  is  bounded  on  both 
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cait  and  west  by  ebaios  of  hilU  of  moderate  eleration  (probably  of  secondary 
fomiationX  and  scored  by  niimerous  small  torrents,  now  dry.  The  soil  of  the 
whole  valley  Beems  to  be  largely  impregnated  with  saline  matter,  and  the  finrn 

is  essentially  such  as  thrives  upon  saline  soil.  The  hills  are  almost  destitute  of 
vegetation.  The  alluvial  fj;round  alon^  the  water-courses  is  set  with  thickets  of 
tiiinarisk.s,  Elfcagneof,  and  roses.  Although  the  travulleid  were  unable  to  accom- 
pliBh  the  object  of  tlieir  expeditiou,  owing  to  the  jealousy  of  the  Afghans,  yet 
they  hare  not  omitted  to  carry  out  a  number  of  scientific  investigations  daring 
their  journeys  to  and  fro. 

They  have  now  determined  to  return  home  vtttthe  Pamir  and  Hindustan, 
starting  from  Lake  Gulcha,  and  proceeding  by  way  of  Kara  kul,  tlie  Pass 
of  Tuyuk,  the  river  Alinfi'iaTie,  and  the  s-rntiU  khanate  of  Kundjut  or  Kundju, 
whence  they  will  j>a.s.s  into  India- — (Jomplen  lUndmde  la  iSoc.  dc  Oiogr,  (Paris), 
Nos.  1,  2,  4,  6,  1887. 

Snbmarliie  Conflgruratlon  of  the  Eastern  Part  of  the  Bay  of  BeogaL — Mr.  F.  R. 
Mallett  has  just  published,  in  the  Uecords  of  the  Geological  Survey  oj  India, 
a  series  of  soundings  taken  by  Commander  A.  Carpenter  of  H.M.I.M.S. 
ftwutigator.  They  show  that  the  volcanic  peaks  of  Barren  Island  and  Nar^ 

condam  rise  from  about  1000  fathoms  of  water,  and  that  the  submarine  slope  is 
little  different  from  the  sub-aerial,  being  snnietimes  greater  than  it,  sometimes 
less.  The  mean  submarine  slopes  from  the  shore  for  2^  miles  f^eaward  in  three 
directions  from  Barren  Island  were,  respectively,  IHV,  18).  ,  and  20|"  ;  in  one 
direction — to  SSW.  of  the  island— the  slope  was  luucli  more  gentle.  Tiie  material 
hroughfc  up  by  the  sounding-rod  on  the  slopes  consisted  chiefly  of  bladt  ToUsanic 
sand ;  no  organic  deposit  was  found  except  at  a  considerable  distance  from  the 
islatuls,  and  at  a  greater  distance  off  the  active  volcano  of  Barren  Island  than 
off  the  extinct  Narcondam. 

At  depths  of  over  KKM)  fathoms,  the  bottom  temperature  inside  the  chain  of 
islands  runnin^L?  from  Aehecn  to  (Jape  Neirrais  was  found  to  be  41''"2,  and  at  a 
similar  depth  in  the  Bay  of  Bengal  37°  (i.  in  tiie  open  bay  the  tenii)erature  of 
41*-fi  was  found  at  a  depth  of  740  fathoms ;  hence  it  would  appear  that  the  ridge 
from  which  the  Nicobar  and  Andaman  Islands  rise  is  nowhere  mora  than  740 
fikthoms  beneath  the  surface.  Three  principal  channels  break  through  the 
island  chain ;  one  of  these,  Pre[(aris  Channel,  is  150  fathoms  deep  ;  the  Ten  Degree 
Channel  is  marked  with  no  soundings  on  the  chart,  and  the  eonthern  channel  is 
marked  as  760  fathoms.  If  the  temperatures  quoted  above  have  been  correctly 
ascertained,  there  can  be  little  doubt  that  the  region  under  consideration  is  a 
new  enclosed  sea,  to  which  Captain  Carpenter  might  give  the  name  of  Andaman 
Sea.  A  more  detailed  survey  of  this  district  will  be  looked  for  with  interest 

TlM  Tlagntanes  of  Lnnm. — Professor  Blumentritt  continues  his  paper  (from 
the  Spanish  of  Don  Isabelo  do  loe  Reyes)  on  the  Tinguianes  of  the  Philippines 

in  Nos.  2  and  3  of  Mitlht  il.  J.  k.  L  (Jeogr.  GesellKh.  in  Wien  (1887).  He 
treats  his  subject  under  the  following  headings  : — "Origin  of  the  Tinguianes 
"Dwellings,   and  Clothing;"   "Religious  Usages;"   "Administration  and 
Customs  ; "  "  Occupations,  Music,  and  Language Historical  Sketch."  (Sec 
vol.  iii.  p.  203). 

AFRICA. 

Capeilo  and  Ivena's  Joiimey  across  South  Africa,  1884-86. — The  objects  of  the 
journey  undertaken  by  the  two  Portuguese  officers,  Ilcrm.  Gapelio  and  Kob. 
Ivena,  in  the  yeare  1884  and  1885  were,  in  the  first  place,  the  disooveiy  of  a 
practicable  commercial  route  between  the  Portuguese  possessions  situated  on 
the  west  and  on  the  east  coast  of  Africa,  respectively ;  the  settlement  of  certain 
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poinUi  eoaneeted  with  the  bydrographical  systems  of  the  Zainl)e6i  ari<I  the 
Oongo ;  and,  especially,  the  exploration  of  the  unknown  region  lying  between 
the  two,  mainly  with  the  view  of  ascertaining  what  advantage  could  be  got 
from  the  products  of  that  region.  In  conjunction  with  tiiese  labours,  they  were 
also  concerned  to  carry  on  the  scientific  studies  and  make  tbe  sdentifie  otNwrra- 
tions  of  all  kinds  which  we  always  look  for  nowadays  from  a  well-equipped  end 
competent  geographical  exploring  exi^ition. 

The  most  interesting  part  of  the  journey  begins  when  the  explorers  reach  the 
basin  of  iriLnn  of  the  river  Cabompo,  a  tributary  of  the  ZHnibesi  This  basin 
Hps  within  the  re<:ion  where  the  Lualaba,  the  ^reat  tributary  of  the  Congo,  has 
its  sources.  It  is  thinly  populated  ;  and  the  banks  of  the  Oabompo  are  heavily 
timbered,  and  infested  with  the  destructive  tsetse. 

After  crossing  the  Eitangula  Mountains,  which  form  the  watershed  between 
the  Gabompo  and  the  Kafue— the  latter  a  stream  that  flows  southwards  to 
join  the  Middle  Zambesi— Capello  and  Ivens  entered  the  well-setUed  districts 
of  Msiri's  dominions.  This  ])otentatr  !kis  reared  up  his  power  on  the  ruins 
of  that  of  Oasembe,  who  was  dominant  m  this  jiart  of  Africa  at  the  time  of 
Livingstone's  visit  in  18G8.  Msiri's  sway  extends  over  all  the  territory  lying 
between  the  rivers  Lualaba  and  Luapula,  two  main  feeders  of  the  Congo, 
stretchmg  from  Lake  Kikondjt^  in  the  north  to  Humbeye  in  the  south-west,  and 
the  Mushinga  Mountains  (the  watershed  between  the  Zambesi  and  Lake  Bang- 
weolo)  on  the  south.  His  capital,  which  is  called  Bunkeia  (the  Unkkaa  of 
Reichard),  is  situated  in  l<r  23'  12"  N.  lat.,  and  27"  14'  10"  E.  long.  This  wm 
the  furthest  point  north  reached  by  the  expedition.  In  consequence  of  the 
threatening  attitude  of  the  natives,  the  travellers  were  compelled  to  turn  south, 
but  not  before  they  bad  made  unsuccessful  attempts  to  reach  Lake  Bangweolo 
and  the  western  side  of  Lake  Mem  through  the  Katanga  country,  which  is  noted 
throogbout  Central  Africa  for  its  wealth  in  copper. 

From  this  {>oint  Messrs.  Capello  and  Ivens  travelled  almost  direct  south  till 
they  reached  the  Zambesi,  west  of  Zumbo,  the  po.'iition  of  which  they  fix  in 
15'  38'  3"  S.  lat..  and  '^0"  21'  25"  E.  long.  (Livingstone's  calculation  gave 
15'  37'  22"  8.  lat.,  and  :iO"  32'  E.  long.) 

The  scientific  results  of  the  expedition  are  considerable.  Sixty-uiuc  latitude 
and  fifty-nine  longitude  observations  were  made ;  magnetic  detominationB  wen 
taken  at  twenty-five  pdnts ;  many  investigations  and  observations  were  carried 
on  bearing  upon  the  meteorology  of  the  regions  traversed,  as  well  as  upon  the 
atmospheric  pressure,  the  direction  and  strength  of  the  wind,  and  the  cloud 
formations.  The  y^fO])h'8  whose  territories  tliey  passed  through  were  studied, 
and  valuable  ci elections  were  made  of  the  flora,  fauna,  and  geology. — Herr  H. 
Wiclimann,  in  /'<  ferniann's  Mitteilungen,  Bd.  33,  No.  2,  1887. 

Lake  Ass&l.  In  Obok.  The  engineer,  J/.  Suais,  iias  been  commissioned  by  t>:e 
French  Colonial  Office  to  explore  Lake  Assal,  situated  within  the  boundaries  of 
the  French  colony  of  Obok.  This  lake,  which  contains  rich  deposits  of  salt, 
is  sitnated  about  eleven  miles  inland  from  the  head  of  Tsjurrah  Bay.  Acooid- 
ing  to  the  observations  of  laeut  Christopher,  who  accompanied  Oaptain  HanisVi 
expedition  to  Shoa  in  1841,  Lake  Assal  lies  669  feet  aboTC  the  sea-leveL 

Oiseevwy  of  a  laks  in  floa^— IVom  a  short  lettor  written  by  Dr.  Traversi,  and 
printed  in  Bvil  delta  SetUme  Fiormt,  d.  Soe.  Afr.  ^ItoL  (iii  fase.  1-3),  we 
learn  that  this  traveller  has  discovered,  to  tl  i  west  of  Lakes  Zuai  and  Hoggs, 
a  third  lake,  connected  with  the  two  named.  The  natives  call  it  Lamini;  bat 
Dr.  Traversi  has  cliristened  it  Boutonrline.  Further  details  are  pnmiiaed  in  the 
next  issue  of  the  above  magazine. 
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■myn :  mt  OtEtm  ilMoa.— The  foUowiog  U  »  Bummary  of  the  meteorologi- 
ml  obeervations  made  at  Blantyre  during  1886,  and  forwarded  to  qb  by  the  Raw. 
Alexander  Hetherwick  : — Barometer— Me&n  height  for  the  year,  26*60  inches. 
Highest  monthly  mean,  26'68  (July) ;  lowest,  2G  48  (March).   Maximum  month! v 
range  (March),  0"31  ;  minimum,  0'19  (June);  mean,  0'23.     Highest  rcadiiij^ 
occurred  in  July,  20  78  ;  lowest  in  March,  26'34  ;  therefore,  extreme  yearly  range 
is  0*44.  Mean  daily  range,  0  06,    Temperature— Menu  teu»peratuie  for  the  year, 
64*8.  The  hottest  montiiB  are  October,  Norembery  and  December,  showing  a 
mean  temperature  respectively  of  74%  73*9,  73*1,  and  the  coldest  months  June 
sod  July,  the  temperatures  being  eO'O  and  58*2.  The  monthly  range  piesents 
in  Spj>tember  a  maximum  oscillation  of  43-5  (88-4  -44'0),  and  in  January  a 
muiimum  of  22*0  ;  mean  monthly  range,  20*8.    Of  mean  daily  range  a  maximum 
of  21*8  obtained  in  August,  and  a  niinimum  of  Id  4  in  March.  Highest 
temperature  found  in  November,  9r>-3  ;  lowest  in  July,  44  8  ;  therefore,  yearly 
rsQge  is  60*6.  JSotVo/^Total  amount  for  the  year,  5578  inches.  iRain  Ml  on 
100  days.  The  maximum  daily  rainfatl  was  S'35  inches,  <  and  ooeuned  in 
January.    January,  February,  and  March  are  the  most  rainy  months,  and 
Ang:ust  and  September  the  least.    The  rainfall  for  1882  was  50  84  inches  ;  and 
for  1883,  52  72  inches.    For  1886— January,  17*65  ;  February,  11'89  ;  March, 
14-86  ;  April,  1  45  ;  May,  3  84  ; .)  luie,  0*13 ;  July,  0  09 ;  August,  0  01  ;  September, 
none  ;  October,  0  72  ;  November,  0  88  ;  December,  4*26.    Wind.— Velocity^ 
Daily  mean,  146*1  miles.  Maximum  monthly  in  July  and  September,  having  a 
daily  mean  of  918*0  and  818*8  miles  respeetiTely ;  minimum  in  Bfarcb,  having  a 
daily  mean  of  86*6.  Maximum  daily  on  1st  April,  562  miles ;  and  minimum  on  29th 
January,  4!  miles.    Birert ion    The  winds  S.,  SSE.,  SE.,  and  ESE.,  are  the 
most  prevalent  from  March  to  July  (inelnMvr  ^  tlie  E.,  ENR.,  NE.,  and  NNE. 
during  the  rest  of  the  year  ;  and  these  win  ls  luclude  (566  out  of  730  observa- 
tions.   The  winds  N.,  N^^W.,  NW.,  and  WIsW.,  which  are  most  common  from 
October  to  Haidi  (inclusive),  and  tiie  W.,  WSW.,  SW.,  and  SSW.  in  January 
and  February,  indnde  only  64  of  790  observations.  Westeriy  winds  nearly 
alwa3r8  brii^  rain,  but  the  greater  proportion  of  the  rain  comes  from  an  easterly 
direction.     //wwu/tV//— Mean  relative  humidity  for  the  year,  68-5.  The 
mnnth.s  January,  February,  and  March  are  the  most  humitl,  having  a  mean  of 
8i,  and  September,  October,  ami  iSoveniber  the  least,  having  a  mean  of  61. 
The  maximum  monthly  mean,  84,  obtains  in  March,  and  the  minimum,  48, 
in  October. 

The  TnuiBvaal.— The  following  extract  is  from  a  private  letter  by  the  Hon.  J. 
X.  Merriman,  M.L.  A.,  of  the  Cape  Colony,  dated  23d  February  LSsy,  ivhiressed  to 
Mr.  John  (J.  Gamble,  an  Honorary  Corresponding  Member  of  the  Society: — "I 
am  much  imjires.'ied  by  the  Transvaal,  the  California  of  the  future.  The  scenery 
of  the  eastern  goldftelds  is  ciiarmiug,  quite  uu-Aincun  :  green  mountains,  wooded 
valleys,  running  rivers.  It  is  a  place  where,  gold>finding  apart,  a  man  could  fan^ 
settlbig  down  and  making  a  home.  As  for  the  gold,  it  is  difficult  for  an  outsider 
to  speak  with  confidence.  When  I  was  there,  every  head  of  stamps  was  crushing 
at  the  average  return  of  one  ounce  of  gold  for  every  ton  of  (juartz  cnished,  which  is, 
I  believe,  a  most  enormously  high  average.  The  Sheba  Company,  with  a  wretched 
teu-staiup  mill,  arc  getting  eighty  odd  ounces  of  gold  a  day,  but  this  is  an 
exoeptioually  rieh  return.  The  geology  is  most  interesting — granite,  with  large 
beds  of  tflted  slate,  and  quartsite  intersected  with  quarts  veinSb  In  the  middle 
of  the  Transvaal  they  have  discovered  large  depcsits  of  gold-bearing  con- 
glomerate, which  carries  good  prospects.  There  has  been  great  excitement 
about  this,  as  it  is  in  a  most  healthy  district  and  fairly  accessible  ...  I  think 


Digitized  by  Google 


254  UEOGRAPHiUAL  NOTKii. 

it  not  nnlikelj  that  the  next  healthy  iieiaoa  will  lead  to  the  diaoovery  of  good 
alluvial  fields." 

nie  Bmin  Paeiia  Better  Bipeditleii.— Mr.  H.  M.  Stanley,  in  a  letter  to  the  Times 
of  31at  Hareh,  gives  some  further  interestiog  particulars  of  hie  expedition.  His 
party  cooBists  of  the  followin*,' :  -Major  Edmund  M.  Barttelot,  7th  Fusiliere; 
Lieutenant  W.  G.  Stairs,  Royal  En^incoi  s  ;  Captain  R,  H.  Nelson,  of  the  Volun- 
teers ;  Mr.  Monntcney  Jephson  ;  Mr.  J.  S.  Jatnieson,  naturalist ;  Surgeon  T.  H. 
Parke  and  Mr.  William  Bonny,  of  the  Hos|utal  Staff  Corps ;  61  Soudanese 
soldiers,  13  Somalis,  a  periiunal  attendant,  and  two  interpreters. 

Iq  a  private  letter  from  Mattadi,  dated  21st  March,  Mr.  Stanley  stated  tliat 
a  serious  famine  existed  as  far  up  the  Congo  as  Stanley  Pool,  and  referred  to  the 
jdifficulties  he  had  to  OTercome  in  the  transport  of  his  expedition. 

Bsploratlons  of  tlie  Afluents  of  tlie  Osngo. — Short  partieulaia  of  two  fieih 
journeys  opening  up  the  hydrogiaphieal  system  of  the  Omgo  are  to  hand.  (1.) 

Mr.  Orenfell  has  ascended  the  Lower  Koango  as  far  as  the  falls  of  Kikunji,  in 
r>°  8'  S.  lat.  About  six  mile«  above  its  confluence  with  the  Kassai,  the  Koango 
18  joined  on  it.s  right  by  a  large  tributary,  the  Juma,  coming  from  the  south-east 
This  streaui  is  so  large  that  Mr.  Grenfell  is  uncertain  whether  it  may  not  l>e  the 
main  river.  A  short  distance  above  the  confluence  of  the  Juma,  the  channel  of 
the  Koango  is  d^ected  towards  the  south-west,  then  towards  the  west ;  and 
beyond  4*  30*  S.  lat.  it  resumes  iti  southerly  direction. 

(S.)  The  river  Mongalla,  another  trihtttaiy  of  the  Congo,  was  ascended  in 
last  November  by  Lieut.  Baert  At  its  mouth  it  has  a  width  of  aeaily  &60 
yards  Its  general  direction  is  from  east  to  west,  and  its  course  its  very  flinnoiii. 
Its  banks  are  at  tirst  marshy,  and  the  marshes  are  backed  at  some  distance  by 
primeval  forest.  Two  days'  journey  up  .stream  lie.s  the  country  of  the  Basoko, 
who  traflic  in  Bait  and  potash.  SomewIiuL  iugiicr  up,  in  the  Bakutu  country, 
the  baaha  begin  to  rise  and  the  river  has  fewer  windings.  Still  higher  up^  m 
the.region  inhabited  by  the  Sebis,  the  banks  continue  to  rise ;  and  there  too  the 
Mongalla  receives  a  left-hand  tributary  coming  from  the  cast.  By  this  the 
main  river  has  decreased  in  width  to  not  more  than  33  yards ;  but  its  rate  of 
flow  is  much  accelerated.  The  bed  of  the  river  consists  of  rock,  and  in  sev»'ra1 
places  its  depth  does  not  much  excee«l  4  feet.  Tiie  MongaUa  .^eems  to  be  formed, 
in  the  district  of  its  source,  of  four  streams.  The  principal  branch  cornea  from 
the  north-east ;  its  waters  are  black  and  scanty,  and  its  banks  are  only  about 
33  yards  apart  A  right-band  feeder,  coming  from  the  north,  has  a  yellow  flood, 
rapid  flowing  and  churned  into  frotli.  Inunediately  above  its  confluence  it  is 
barred  by  a  fall  16^  feet  high.  A  little  more  than  4  miles  beyond  this^  the 
UKiiii  branch  is  joined  by  a  left-hand  affluent,  which  comes  from  the  south-east. 
This  again  is  soon  followed  by  a  third,  with  a  westerly  flow,  wliich  is  also 
crested  with  much  foam,  indicating  the  proximity  of  waterfalls  or  rapids.  It 
was  a  little  above  the  confluence  of  this  river,  where  the  Mongalla  had  a  width 
of  about  20 yards  and  banks  nearly  100  feet  high,  that  Lieut  Baert  turned  back.— 
Le  M<mvemeiU  Giographique^  10th  April  1887. 

Esir  Wlssmaan^s  ft^loratleas  In  tlie  Cengo  Basin. — ^This  indefatigable  explorer 
of  the  southern  portion  of  the  immense  Congo  basin  set  out  in  July  last^  with  if. 

de  Macar,  to  make  a  geogra)ihic4il  reconnaissance  of  the  country  of  the  Baluba 
jind  the  basin  of  the  Lubilashe  (the  upper  Sankuru),  lying  to  the  east  of  the 
Luluaburg  station.  Before  reaching  the  Baluba  country,  Herr  Wissmann  and  his 
colleague  traversed  that  of  the  Rashilange,  wliicli  stictches  between  the  Lulua 
and  the  Lukula,  a  left-hand  tributary  of  tiie  Lubi.  This  is  a  magnificent  region, 
and  is  densely  populated,  the  Basb'ilange  living  in  large  villages  perched,  for  the 
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ncNt  put,  <m     hill-topt.  The  ooantry  of  the  Baluba,  which  hegatB  from  the 

Lnkidiy  eoDsiBts  of  undulating  prairies,  destitute  of  trees,  and  with  a  soil  that 
is  apparently  little  adapted  for  cuItivatioD.  NevcrthelcR.^,  this  region  also  is 
inhabited  by  a  dense  population,  who  are  report<Ml  to  be  inhospitable  and  ditH- 
ciilt  to  <lcal  with.  The  expedition,  owiuj;  to  the  obstinate  hostility  of  the 
natives,  was  obligcnl  to  beat  a  retreat  after  advancing  as  far  as  the  banks  of  the 
Bnshiiuaue,  a  tributary  of  the  Lubilushe. 

On  the  I6th  of  Kovember  following,  Heir  Ynmm&i^i  again  left  lAiluahurg, 
aoeompatiied  hy  Lieut.  Le  Marinel,  with  the  intention  of  reaching,  in  the  first 
isatance,  the  confluence  of  the  Lubi  with  tl  <  SankuriL  BVom  that  point  an 
attempt  will  be  made  to  push  northwards  into  the  unknown  country  in  which 
are  the  sources  of  the  rivers  Lulonu'o,  Chuapa,  and  Lomami  ;  and  lastly,  if 
things  go  well  so  far,  Herr  Wissmann  will  strike  eastwards,  iu  order  to  reach 
Nyangwe. — Le  MouvemetU  Gioyr.^  27tli  Marcii  1887. 

AMBRIOA. 

ttdlceaou  Fopnlalloa  of  CtoMolaiid.— Towards  the  end  of  the  year  1885  the 
nnmher  of  the  indigenous  inhabitants  of  Northern  Greenland  was  4414  (8119 

males  and  2t>ori  females),  and  of  Southern  Greenland  55(H)  (2557  males  and  8043 

females  in  all,  1)914  (4676  males  an<l  5238  females).  The  increase  in  the  pojm- 
lation  in  18H5  was — for  Southern  Greenland  31.  and  for  Northern  Greenland 
86.— J/.  Em.  Hansen- Blangsted,  in  Vomptes  Rmdus  de  la  iSoc.  de  GicHjr. 
(Pari»«),  No.  5,  1887. 

Alaska. — The  Unite*!  States  (Government  has  voted  S50,ui»<»  for  a  pre- 
hininary  reconnaissance  and  examination  of  the  boundary-line  between  Alaska 
and  British  Golumhia.   The  hasts  of  the  operations  will  he  the  eonventional 
boundary  defined  in  the  treaty  of  SSth  Fehruary  1885,  between  Russia  and 
Great  Britain,  and  confirmed  in  that  of  3()th  I^Iarch  ISfiT,  between  liussia 
and  the  United  States.  In  tlio.se  treaties  the  boundary-line  is  defined  as  follows  : 
<  'ommencin<i;  from  the  southernmost  point  of  Prince  of  Wales  Island,  in  54"  (V 
4(f  N.  lat.,  the  line  proceedH  north  alone;  Portland  Channel  as  far  as  56°  N.  lat 
From  this  point  it  Ibliows  the  summits  of  tiie  mouutaiu  ranges  that  run  parallel 
to  the  coast  as  fkr  as  the  inteneeti(»i  of  56*  N.  lat.  with  long.  141*  W.,  and 
thence  it  ooinddes  with  this  last  up  to  the  Arctic  Ocean.  Prince  of  Wales  island 
belongs  wholly  to  the  United  States,  On  the  West,  the  extreme  limit  of  Alaska 
Territory  passes  through  a  point  in  Behring  Straits,  in  65"  30'  N:  lat.,  at  its  inter- 
section with  the  meridian  that  passes  midway  between  the  islands  of  Krusen- 
siem  (or  Ignalook)  and  Katmanoff  (or  Noonerlook).    From  that  westernmost 
point  the  boundary-line  proceeds  due  north  to  the  Arctic  Ocean.  In  the  opposite 
direction  it  goes  nearly  south-west  through  Behring  Strait  and  Behring  Sea, 
psnng  midway  hetween  the  north-west  point  of  St  Lawrence  Island  and  the 
wmth-east  point  of  Cape  Ohukotski,  to  long.  178  W. ;  thence,  still  in  a  south- 
west direction,  midway  hetween  Attore  Ishind  and  Copper  Island  of  the 
Komandorski  group,  as  far  a?  KJT"  E.  lon'^.,  so  as  to  inelude  all  the  Aleutian 
IsUnds  situated  to  the  east  of  that  meridian. — Kosmo$^  March  If^87. 

A  Timeft  telej^ram  (Philadelphia,  April  19)  states  that  "the  Canadian 
CloTemment  have  tsent  a  geological  expedition  to  explore  the  gold-fields  in  the 
YakcQ  country  in  northern  British  Columbia,  headed  by  Dr.  Dawson/'  and  that 
"the  American  Government  gives  them  safe  conduct  across  Alaska.*' 

ns  llvsr  ngMkpak,  in  llaska.— Ensign  Howard,  of  the  U.S.  Navy,  diseovered 
Isityesr  the  sources  of  a  hitherto  unexplored  river  between  the  Yukon  and 
the  Arctic  Ocean.  Starting  from  Fort  Cosmos  on  ISth  April,  the  traveller 
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proceeded  by  mesas  of  a  iledge  for  ■eren  days  down  the  fioieii  river  Cidiratt. 
Then,  crossing  a  chain  of  mountains,  he  eame  to  the  unknown  sources  of  the 

river  Ikpikpuk.  In  June,  when  the  ice  on  this  river  broke  up,  Mr.  Howard 
travcMci  for  200  miles  down  it  in  a  boat  of  dried  skin.  At  its  mouth  the  river 
spreads  uut  into  a  great  number  of  lakes  and  marslies,  >ome  of  which  are  five 
miles  across. — Le  Mouvement  Geographiqtte,  loth  April. 

The  Coast  Trlbea  of  Britlsli  WtuaMk, — Dr.  Fcanz  Boas,  who  visited  the  tribei 
of  British  Columbia  in  the  antumn  of  1886,  gives  the  following  preliminaiy  lepoit 

on  some  results  of  his  journey 

Vancouver  Island  and  the  iiiaiiilaiMl  <  j  posite  are  inhabited  by  uumerous 
tribes,  which  Ixjlong  to  three  liuguisticstocks— the  West  Vancouver  tribes,  of  the 
outside  coast  of  Vancouver  Island  ;  the  Selish  tribes,  which  occupy  the  SQirth'' 
east  part  of  the  island  as  far  as  the  narrows  separating  it  from  the  mainland,  sad 
inhabit  the  banks  of  the  lower  part  of  Fhwer  River  and  the  neighbouring  fiords ; 
and  the  Kwakiutl  tribes,  which  occupy  the  northern  part  of  the  island,  and  the 
mainland  as  far  north  as  Oardnpr  Channel.  The  latter  tril>es  surrouTtfl  the  ter- 
ritory of  the  Biihula  of  lientinck  Arm  and  Dean  Iidet,  a  tribe  lx;longing  to  the 
Selish  stock.  Further  north  we  find  the  T»inipshian  and  Tlingit  on  the  main- 
land, and  the  Haida  on  Queen  Charlotte  Islands. 

The  Selish  language  is  divided  into  a  great  numberof  dialects^  dilfering  widely 
from  one  another.  Under  the  name  "  Coast  Selish  "  we  indnde  the  dialeets  oir 
Puget  Sound  and  of  the  Gulf  of  Georgia,  as  those  dialects  are  more  dosdy  ooo> 
nected  wit!]  one  another  than  with  the  Selish  dialects  of  the  interior. 

Throu^'h  the  descriptions  ot  Swan,  6proat,  Krause,  and  others,  the  mode  of 
lite  of  these  tribes  is  tolerably  well  known.    Their  lar<;e  wooden  houses,  their 
onioes,  tiieir  fishing-gear  and  hunting-methods,  have  been  frequently  described  ; 
bat  their  traditions,  religions  ideasi  and  social  oinsanisationare  not  known  equally 
well.  Aocoffding  to  all  observers,  the  principal  figure  in  the  mythology  of  the 
Tlingit  is  the  raven  Yetl,  who  created  the  sun,  moon,  and  stars,  who  gave  man 
.the  fresh  water  and  the  fish,  and  whose  exploits  are  said  to  be  so  numerous  that 
a  life  time  is  not  sufficient  to  relate  them  all.    Dawson  found  the  same  traditions 
among  the  Haida  ;  and,  according  to  the  liev.  Mr.  Duncan,  the  Tsimpshuin  tell 
the  same  stories  of  Tghemsben,  the  man  who  was  able  to  transform  himself  into 
a  raven.  It  is  a  characteristic  feature  of  the  ^  raven  "  legend  that  the  bird  did 
not  create  all  things  for  the  benefit  of  mankind,  but  in  order  to  revenge  himielt 
Whfle  studying  the  tribes  of  Vancottver  Island,  numerous  traces  of  this  legend 
were  found,  though  only  very  fragmentary  and  disconnected.  Among  theie 
I»eople  the  raven  is  not  considered  the  creator  of  the  sun,  the  water,  the  trees, 
etc.  ;  but  his  adventures,  which  generally  refer  to  his  vonicious  appetite,  and 
his  cheating  people  and  animals  iu  order  to  satisfy  it,  are  frequently  related  by 
the  natives. 

The  most  important  legends  of  the  Kwakiutl  are  those  referring  to  KanikiMf. 
They  believe  in  a  Supreme  Beuig  living  in  heaven,  whom  they  call  Eantsoump 

our  Father,"  or,  in  some  instances,  our  elder  brother'*).  He  sent  down  to 
the  earth  his  two  sons,  Kanikilak  and  Nomokois,  who  were  bom  there  again  of 
a  woman,  tlu*  wife  of  the  womlpecker.  Their  mother's  blanket  contained  the 
salmon,  which  they  liberated  by  dipping  the  coiner  of  the  hlanket  into  the  water. 
Then  Kauikilak  travelled  over  all  the  world,  becoming  the  friend  of  all  the 
mighty  diiefs  whom  he  met  on  his  way,  and  transforming  all  the  malignant  men 
into  animab.  The  name,  in  the  Kwakiutl  language,  of  those  ancient  beings  who 
were  neither  men  nor  animals,  is  Nughnemis.  We  find  the  same  or  a  similar 
tradition  belonging  to  all  the  tribes  from  Puget  Sound  to  the  district  of  the 
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TrimpihMiii.  Among  the  Shelish  tribes  the  name  uf  the  Son  of  God  is  Hals  ; 
tnODg  those  of  the  west  coast  the  name  is  Alis.  The  northern  tribes— the 
Tsimpshian,  Haidi,  and  Tlingit—  tell  of  those  haman-like  beings  which  were 
transfonned  into  animals  during  a  great  flood. 

The  supreme  being  spoken  of  above  seems  to  have  originally  been  the  nun, 
though  the  identity  of  both  does  not  appear  very  distinctly  in  the  tnditioBS  of  the 
BaliTss.  Howefer,  their  ancient  identity  may  have  been  lost  in  course  of  time, 
M  among  all  the  tribes  legends  of  different  origins  are  evidently  intermixed.  In 
the  same  way  as  the  raven  story  has  spread  south,  losing  on  the  way  ite  impor- 
tant place  ill  the  mvtlmlogy  of  the  tribf^s,  the  Kanikilak  story  seems  to  have 
spread  north  ;  and  the  traditions,  in  their  i>rescnt  stAte,  seem  to  consist  of 
elements  of  at  least  two  different  origins.  Tiie  Bkoainisli  call  the  sun  "  the  great 
wandering  chief."  The  Nanaimo  (Snanaimugh),  in  speaking  of  the  sun  as  the 
rapreme  being,  call  it  Sbimthayith.  The  Bilhala  call  their  supreme  bong, 
besides  Tsata  (**  oar  Father  ")»  by  the  name  Sngh,  which  is  evidently  con- 
nected with  sotujh  ("sun").  In  the  Kwakiutl  legends  the  sun  is  the  father  of 
the  mink,  and  this  tradition  is  so  closely  connected  witli  others  relating  to  the 
supreme  being,  that  the  identity  of  l>oth  becomes  highly  probably.  The  tribes 
of  the  southern  |)art  of  Vancouver  Island  ascribe  to  the  mink  all  the  exploits 
that  are  told  further  north  as  having  l>een  accomplished  by  tlie  raven,  and  add 
a  great  number  of  othm  which  belong  to  the  mink  alone.  The  Qomoks  of  the 
central  part  of  Vanooaver  Island  relate  both  traditions  sqiarately.  Those  of 
the  raven  refer  to  its  voracioos  appetite,  while  those  of  the  mink  haTe  a  highly 
erotic  character. 

The  Qomoks,  Heiltsuk,  and  the  Bilbula  of  Bentinck  Arm  are  particularly 
interesting,  as  wo  may  observe  with  them  the  transference  of  legends  from  one 
tribe  to  another.  The  Bilhula  have  a  tradition  of  their  own  describing  the 
origin  of  mountains,  woods,  and  animals,  which,  though  influenced  by  the 
legends  of  the  Tlingit  and  Tsimpshian,  has  a  peculiar  character.  They  say  that 
after  the  raven  had  created  the  sun,  four  men — Masmasalanigh,  Yulatimot, 
Matlapalitsek,  and  Matlipekoagh — descended  from  heaven  and  created  every- 
thing, after  which  they  retunie<l  Masmasalanigh  and  the  raven  are  said  to  be 
identical,  and  all  his  works  originated  in  Yulatimot's  mind.  The  same  tradition 
is  found  among  the  Heiltsuk.  Though  they  speak  a  dialect  of  the  Kwakiutl, 
their  customs  and  their  belief  are  closely  allied  to  those  of  the  Bilhula.  They 
say  that  two  men,  Masmssalani^  and  Noakaua,  descended  from  heaTcn  and 
created  CTerything:  Similarly  tiie  Qomoks,  who  belong  to  the  Selish  family, 
have  adopted  a  great  number  of  traditions  and  customs  of  the  Kwakiutl. 

The  most  imi)ortant  of  these  is  the  cannibalism  eonneetcfl  with  the  winter 
d;incp?.  The  custom  prevails  among  the  Kwakiutl,  Tsinipshian,  Bilbrila,  and 
(^i)nioks,  and  is  said  by  some  natives  to  be  practised  l)y  the  Tlingit.  Accv)rding 
to  the  Kwakiutl  tradition,  one  of  their  ancestortj  deHcended  froui  lieaven,  wear* 
log  a  ring  of  red-cedar  bark,  and  taught  people  the  cannibal  ceremonies.  The 
Tiimpshiaa  tell  of  a  man  who,  in  pursuit  of  a  bear,  csme  to  a  mountain  that 
closed  upon  him.  In  the  interior  he  leanied  the  dances  connected  with  the 
csnnibal  ceremonies,  and  taught  them  to  his  tribe  after  his  return.  This 
ctistom  has  evidently  been  adopted  only  by  the  Bilhula,  as  none  of  the  Selish 
trikKJS  except  the  Quomoks  practise  it.  The  latter  have  addptcd  only  part  of  the 
ceremonies,  and  replace  the  terrii»le  practice  of  devouring  corpses  by  eating 
artificial  ones,  that  are  made  by  sewing  dried  halibut  to  a  human  skeleton. 

Among  the  northern  tribes  originated  th«  use  of  the  well-known  copper 
pktes,  wMeb  are  highly  priied^  and  which  incresse  in  value  the  more  frequently 
they  change  their  proprietor,  and  the  longer  their  history  is.  They  became 
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known  to  the  Bilhula  quite  recently,  and  I  am  told  by  old  natives  th&t  tl^f 
have  never  been  in  use  anioni!  the  Indians  at  the  mouth  of  Fraaer  River. 

There  is  a  remarkable  (iuiercnce  between  the  social  institutions  of  the  Tsimp 
sbiau,  Tlingit,  and  Haida,  and  those  of  the  rest  of  the  tribes.  Among  the 
former  the  children  belong  to  the  gens  to  which  the  mother  belongs :  amonj; 
tlie  latter  they  follow  the  father's  gena.  Thia  fact  indicates  a  close  connection 
between  the  Kwakiutl  and  Selish  tribes ;  and,  as  a  consideration  of  the  lun 
guages  shows  some  affinity  of  the  two  peoples,  it  is  possible  that  the  Kwakiutl 
are  a  remote  branch  of  the  Selish  stock.  The  animal  crest  which  prevails  in 
the  north  is  not  found  amonf*  the  southern  tribes.  Their  gentes  derive  their 
origin  from  a  fabulous  being  which  descended  from  heaven  dressed  in  a  bird's  skin 
or  in  the  shape  of  a  man.  Members  of  one  gens  are  not  allowed  to  intermarr}  , 
but  hare  to  take  their  wife  or  husband  from  another  gens.  In  some  of  the 
tribes  there  are  as  many  as  from  fifteen  to  twenty  gentes. 

Evety  tribe  owns  its  district  for  fishing  and  hunting  purposes  and  for 
gathering  berries.  Inside  the  boundaries  of  the  tribe,  each  family  has  its  own 
claim  to  certain  rivers  and  i)arts  of  the  coast,  which  thf\v  derive  from  their 
ancestor ;  but  we  are  far  from  knowing  tlie  actual  distribution  of  tribes  and 
gentes.  Even  their  number  and  names  are  still  doubtfiil  in  many  of  the 
districts. 

The  common  cnlture  which  extends  over  tribes  of  a  great  number  of  lingnistie 
stocks  of  the  north-west  coast  is  one  of  the  most  attractive  ptoUens  of  American 

ethnology,  and  one  deserving  a  thorough  study.  Ilnwever,  the  ethnological 
character  of  these  Indians  is  disappearing  rapidly  through  their  permanent 
contact  with  the  whites  ;  and  within  a  few  years  it  will  be  too  late  lo  collect 
the  vast  material  that  may  readily  be  gathered  at  the  present  time.  Puget 
Sound,  the  Selish  of  the  interior,  the  Tsimpsbian,  are  actually  unknown,  and  an 
explorer  may  glean  ample  results  by  visiting  some  of  these  tribes,  and  contribute 
new  and  valuable  material  to  American  ethnology.^iS'anMir,  March  25, 18B7. 

tlw  Hortli  Amerteaa  (akesw— Mr.  K  T.  Schermerbom  embodies  in  a  paper 
published  in  the  Ameriea»  Journal  of  Setenee  for  April,  the  facte  known 
concerning  the  physical  characteristics  of  the  northern  and  north-western 
American  lakes.  The  drainage  bssin  of  these  lakes  has  an  area  of  270,000 
aquare  miles,  distributed  as  follows  :— 


I 


Xame. 


Lake  Superior, 
8t.  Mary'R  llivcr. 
Lake  Michigan, 

Lake  Hnron  and  Qeorgian  Bay, 

St.  Clair  River, 
Lake  St.  Clair, 
Detroit  River, 

Lake  Erie,  .... 

Niagara  River, 
Lake  Ontario, 

Total,  .... 


Water  Surface 

Drainage  Arr-a 

Tutal  ansa  of 

(iqiui«  tnlles). 

1  (aquan  mile*). 

Bulii(«i.niUMjK 

3L200 

51. GOO 

82,800 

l.'O 

soo 

950 

;i7,7tx) 

60,150 

1  23,800 

31,700 

55,600 

t  25 

3,825 

410 

3,810 

i  25 

1,200 

1,225 

9,960      !  22,700 

32,660 

1 

MOO 

315  1 

1  7,240 

28,840 

1  95,275 

174,800 

270^07^ 

The  line  of  gieatest  depth  is  in  all  cases  along  the  main  axis  of  the  lake^  and 
although  it  does  not  bisect  the  water  area,  it  divides  the  lake  basin  into  two 
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almost  equal  parta.  The  deepest  point  also,  althongli  situated  considerably  to  the 
north  or  east  of  the  centre  of  the  lake,  is  always  (with  the  exception  of  Lake 
Erie)  at  or  very  near  the  centre  of  figure  of  the  drainage  baaio.  The  lakes  and 
their  connected  riverB  include  5400  miles  of  coast.  The  recent  United  States 
Lftke  Surveys  have  fixed  the  lieight  of  the  mean  surface  of  each  lake  above  mean 
sea  level,  aiiU  these  figures,  with  the  depths  of  each  lake,  we  tabulate  as  follows, 
giving  soundings  in  fathoms  as  well  as  in  feet,  and  adding  the  depression  of 
the  loveat  point  below  mean  sea^level 


Name. 

lieiuhtof  tiuriac« 
1^  •bove  8M<l«TeL 

Mean  Depth 
(•pproslniAte). 

IfaudmoiB  Deptlb 

DcuressioD  of  Max. 
De|»h  below  SMFleveL 

J  Feet. 

FceU 

Fathotiis. 

Feet. 

Futlioms. 

FceL 

Fath(»ms. 

lake  Superior, 

!  601*8 

476 

79 

1006 

168 

406 

674 

Ijake  Huron,  . 

1  5813 

250 

4U 

702 

117 

121 

20 

LakeMidiigaii, 

1  581*3 

325 

54 

870 

145 

289 

48 

lake  Etrie, 

1  572-9 

70 

114 

210 

35 

1  -363 

Lftke  Ontario, 

246-6 

1 

300 

1  50 

1  738 

1 

.  123 

491 

82 

It  thus  appears  that  in  dci)th  the  great  lakes  of  Ampricn  ih>  not  exeee<l  the  fresh- 
water lakes  of  the  west  of  Scotland,  the  deepest  bouiidiug  in  Lake  Superior 
being  the  same  as  that  in  Looh  Morar.  The  rivers  connecting  these  lakes 
seldom  exceed  SO  feet  in  depth.  The  diflbrenoe  of  level  (326  feet)  between 
Lakes  Erie  and  Ontario  is  thus  distributed : — 100  feet  in  the  five  miles  of 
rapids  between  Leviston  and  the  Suspension  Bridge,  10  feet  in  the  rapids 
between  the  Bridge  and  the  Falls,  160  feet  at  the  Falls,  50  feet  in  the  rapids 
immediately  above  the  Falls,  and  6  feet  in  the  Upper  Niagara  River. 

Analysis  of  the  deepest  water  of  Lake  Superior  failed  to  show  any  traces  of 
ssh.  The  lalce  bottoms  ate  covered  with  soft  day  varying  in  colour  from  red  or 
yellow  to  blue,  the  blue  predominating  in  great  depths.  The  temperature  of 
Lake  Superior  at  depths  exceeding  200  feet  (33^  fathoms)  varies  but  slightly 
from  39"  F.  In  Lake  Huron,  in  June  and  August,  when  the  air  temperature  was 
64°  F.,  the  surface  water  was  n^'  .  that  at  300  feet  (50  fathoms)  also  52°,  and  at 
624  fee  t  (104  fathoms)  42  '.  1  lie  .somewhat  remarkable  statement  that  the  same 
temperature  occurs  at  surface  aud  50  fathoms  iu  suiiuner  suggests  that  tliere 
is  some  mistake  either  in  the  observation  or  the  record. 

The  volume  of  water  in  the  lakes  is  about  6000  cubic  miles,  and  Lake 
Superior  contains  nearly  one  half  of  this.  The  gu]>{il\  stored  up  wouhl  be  suffi- 
cient to  maintain  Niagani  Falls  for  lOo  years.  The  following  table  gives  the 
sverage  rainfall  in  inches  per  annum  aud  discbarge  in  cubic  feet  per  second :— 


Vkine. 

BunblL 

Place  of  DliebaiigB. 

Oisebargc. 

Lake  Superior,  . 

Lakes  Michigan  and  Huron, 

i   Lake  Frie. 

1   L«ke  Ontario,  . 

1 

29  inches. 

31  inches. 
34  inches. 
34  inches. 

St.  Mary's  River. 
St.  Clair  River. 

St.  Lawreocti  River. 

'  86,000 

225,000 
265,000 
300,000 

The  discharge  is  slightly  less  than  half  the  rainfall,  while  in  the  cases  of  the 
Ohio  and  Misshisippi  it  is  only  one-fourth  of  the  rainfall. 
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The  lake  level  cbasgei  diielly  on  aoeoonl  of  wind  and  nun.  The  israetMt 

observed  difference  from  the  former  cause— between  a  north-east  gale  on  18th 
Au[just  1R18  and  a  south-west  gale  on  18th  October  1849— was  ini  feet  at 
Bulfalo.  Waves  from  15  to  18  tcct  in  height  hnvp  bron  okserveil  in  winter. 
The  lowt  isi  water  of  the  year  occurs  in  March  on  Lake  tiupei  lor,  and  in  November 
and  March  on  the  other  lakes  ;  the  highest  level  in  September  ou  Lake  Superior, 
in  June  «id  July  on  tSb»  others.  The  average  annual  diffeveneea  derived  from 
90  years*  observations  are Lake  Superior,  1*S  feet ;  Mieh^an  and  Huron,  Iti 
Erie,  1*6 ;  and  Ontario,  1  '9.  Some  irregularity  in  rise  and  fall  during  the  last 
ten  years  is  attributed  to  the  change  in  rainfall  produced  by  extensive  clearing 
of  forests.  The  United  States  Survey  have  detected  small  tides  in  the  lakes,  the 
rise  at  Chicago  being  1^  inches  tor  i;(  aj)s  and  3  inches  for  springs.  Regular  land 
and  lake  breezes  occur,  the  breeze  fi  um  w  aier  to  land  commenciDg  in  summer  at 
8  or  10  o'clock  a.m.,  and  continuing  until  sunset ;  that  from  land  to  water  com- 
menoes  about  9  or  10  f.]C,  and  hMts  untU  snnriseu  The  lakes  exert  a  notaUe 
inHuenee  on  the  dimate  of  their  shores ;  oompared  with  places  in  the  ssme 
Utitude,  50  and  100  miles  inland,  the  lakeHude  is  about  8*  F.  warmer  in  aatunii 
and  winter,  6'  colder  in  spring  and  summer,  range  of  temperature 

is  6"  less. 

Mr.  Schermcrhom's  paper  is  illustrated  by  an  interestiui^  map  of  the  lakesi 
and  several  dia«jrams. 

From  an  article  entitled  "  Die  Republiken  von  Spanisch  Amerika,  contributed 
by  Dr.  H.  Polakowsky  to  the  Revue  Colouiale  InitmaUonaU,  for  April,  we 
make  the  three  following  abstracts : — 

Nicaragua  CaiiaL — According  to  the  *  Report  of  the  U.S.  Nicaragua  Snrvtyiiuj 
Party ^  1885,'  by  A.  G.  Menocal,  the  proposed  canal  is  to  commence  at  Puerto, 
and  follow,  first,  the  valley  of  the  Rio  Grande,  and  then  that  of  the  Rio  Ligas 
as  far  as  Lake  Nicaragua.  The  upper  end  of  the  former  river  will  be  connected 
with  the  latter  by  a  special  canal.  The  Nicaragua  Canal  will  cross  the  lake 
from  the  former  mouth  of  tlie  Rio  Lajas  to  the  outflow  of  tlie  San  Juan,  whicii 
river  it  wi!!  th*Mi  follow  to  the  valley,  whose  lower  portion  is  watered  by  the 
little  Rio  Sail  I  l  anciseo.  The  waters  of  the  San  Juan  will  be  held  up  by  a 
great  dam  at  Ochoa,  t^X.  of  the  mouth  of  the  Rio  San  Carlos.  The  San 
Fkaneisco  again  will  be  separated  from  the  San  Juan  by  another  dam ;  thoi^  i 
large  artificial  hike  will  be  formed  having  the  same  niveau  as  Lake  Niearsgoa 
A  short  canal  would  have  to  be  dug  to  connect  San  Juan  with  the  San  FrandM 
basin.  Hence  the  canid  traverses  the  enclosing  mountains  in  long  curves,  and 
on  emerging  from  them  prorerds  in  a  straight  lin«'  to  Oreytown.  Along  this 
part  of  its  course  three  sluices  will  have  to  be  conslructcd,  and  four  iji  the 
valley  of  the  Rio  Grande.  The  total  length  of  the  Canal  will  be  ica  i?  miH 
of  which  40*3  will  have  to  be  excavated.  The  total  cost  is  estimated  at  $64,036,197, 
or  £13,807,240.  [According  to  a  paper  by  Commander  H.  C.  Taylor,  U.  S. 
Nnvy,  in  the  BulL  Anur.  Gtiogr,  ^oc.  (No.  8,  1886X  the  floor  of  the  canal  is 
to  be  80  to  ISO  feet  wide,  and  its  surface  80  to  300  feet  wide ;  its  depth  will  be 
88  feet.] 

Geological  Development  of  Nortbem  gouth  AnivKia.— Professor  H.  Karsten  has 

recently  published  another  important  work  on  the  above  region,  in  which  he 
sketches  the  followinu  sta^^es  of  jmlo^ical  dt  vflopment  through  which  it  has 
passed.  The  volcauie  inonntains  Kit  (iuiana  wt  le  the  first  to  lift  tliemsclvei 
above  tbe  Cretaceous  Sea,  and  then  appeared  the  similarly  constituted  ranges  of 
Cumana  (Trinidad,  Paria),  Caracas,  Santa  lfarta,HeTida,  Ocaiia,  which  suirouwi 
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the  system  of  Quiana  in  wide  and  distant  curves,  and  which  can  be  traced 
tether  to  the  eoath  as  islands  extending  into  the  Cretaeeous  Sea.  On  the  west 
side  of  these  ranges  there  appeared  in  the  later  Oretaoeous  age  a  porphyry 

formation,  which  occurred  at  isolated  points  (Baul,  Paraguana)  in  tbo  north,  and 
whose  height  increased  steadily  towards  the  south.  In  Tertiary  times  almost 
the  entire  i>iilk  of  the  continent  rose  above  the  water,  whilst  at  the  same  time 
the  Andcsite  formation  burst  forth  from  the  huge  fissure  niiiTiiii^  from  nortli  to 
south,  and  likewise  attained  its  greatest  elevation  in  the  south  ;  contem- 
poraneously with  these  changes,  the  older  fonnations  were  also  somewhat 
slerated,  though  to  a  very  small  extent,  on  the  north  coast  (Santa  Marta, 
Ouacas,  Paria).  The  Tertiary  deposits  cover  not  only  the  valleys  and  wide 
8S¥annnb'«  of  the  Orinoeo,  hut  nho  in  the  south-west  the  Trachytic  chain, 
mountini;  in  places  close  up  to  its  summit.  These  same  deposits  are  in  the 
same  chain  sometimes  overlain  by  volcanic  pro<lucts,  whereas  on  the  slopes  of 
the  northern  chain  they  do  not  ascend  more  than  a  few  yards  above  the  sea. 
From  this  it  follows  that  the  western  Cordilleras,  running  north*south,  belong 
to  the  epodi  which  immediately  preceded  that  in  which  man  had  his  origin— 
nz^  to  tJie  Tertiaiy. 

Bolivia.-  Thif»  country,  now  shut  out  entirely  from  tlie  ^rn,  l  as  during  the 
past  six  years  been  rnm])elled  to  transmit  and  receive  its  commerce  principally 
overland  vid  the  Brazilian  town  of  Corumba,  a  small  place  on  the  Upper 
Paraguay.  Railway  communication  is  not  yet  established,  either  between 
Tarija  and  the  Argentine  railway  system,  although  the  line  ftom  Tucuman  to 
Jujuy  was  in  the  middle  of  1886  completed  as  far  as  San  Jos^  (Bletan),  or  with 
the  Peruvian  line  from  MoUendo  to  Puno  on  Lake  Titicaca.  An  exjicdition  was 
«ii(i»'rt;iken  in  June  Imbg  by  Capt.  F.  W.  Fernandez,  of  the  Ar^'cntiue  Navy,  and 
an  t'ligineer,  Dr.  C.  Thompson,  which  had  for  its  object  to  searfh  for  a  stream, 
called  by  the  Indians  Araguay-Guazu,  and  reported  to  tluw  through  the  Bolivian 
pwtion  of  £1  Gran  Chaco,  to  join  the  Upper  Paraguay.  Proceeding  up  this 
last-named  stxeam  in  a  small  river-steamer,  Capt  Fernandes  tnmed  into  Lake 
Nsro,  the  embouchure  of  which  was  985  yaricla  wide,  and  had  a  powerful  eatrent, 
with  a  depth  beyond  the  reach  of  the  sounding-lead.  Towards  t  he  north  this 
lake  became  contracted  into  a  channel,  about  328  yards  wide  and  23  fert  rleep, 
which  soon  split  into  two  arms.  The  left  or  southern  arm,  the  month  of  which 
was  choked  with  a  gj^  of  grass  or  rushes  {camalot\  was  the  Salado,  a 
river  with  a  feeble  curreui.  The  right  and  broader  arm  became  lost,  about  1 100 
ysidsftirther  np^  in  a  sort  of  yali^y  of  this  grass  {oanialot\  out  of  n^ieh  the 
water  gushed  at  a  ooosideraUe  rate,  forming  whirlpools.  But  here  the  mouth 
of  a  riYer,  flowing  with  some  strength  of  current,  was  soon  discovered.  At  first 
the  sounding-line  indicated  depths  of  17,  13,  lOi,  and  23  feet,an<l  then  it  ceased 
to  touch  the  bottom.  Both  banks,  situated  about  G  or  7  feet  above  the  niveau 
of  the  stream,  were  thickly  forested.  The  water  began  to  assume  an  increasing 
tinge  of  red,  and  during  the  whole  of  the  following  day  no  bottom  was  found  at 
at  feet  Alter  proceeding  about  84  miles  up  stream,  the  little  boat  was  turned 
nond  and  the  xetum  journey  commenced.  Oapt  Fernandes  and  Dr.  Thompson 
sie  of  opinion  that  this  river  is  the  principal  arm  of  the  Pilcomayo,  and  for  the 
following  reasons  :— Because  it  comes  from  the  west  ;  because  its  water  ia  of  a 
pale  reddish  colour,  its  rate  of  How  nearly  5 A  miles  an  hour,  its  average  depth 
not  less  than  feet,  its  averafie  width  202  feet,  its  banks  5  to  10  feet  high, 
Slid  its  bottom  is  of  sand.  The  river  is  very  tortuous,  but  it  can  be  navigated 
at  all  soasons  of  the  year  by  steamers  100  to  ISO  feet  long.  This  river  the 
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explorers  ide&tify  lyith  tiiat  wfaieh  tbey  sought,  viz.,  the  AiBgnay-CkniiL  Ifeis 
called  fAoag  ito  oourse  the  Oart,  and  at  its  Goofiuence  with  the  Buagaay,  sooth 
of  24*  At  S.  lat,  the  "  Laguna  Naro/' 

Hiaiglits  «r  Benadoflaii  Andu-^From  Mr  Simson's  book  on  Eenador,  reTiewed 
on  another  page,  we  take  the  following  namea  and  heights  of  twenty  Andean 
peaks  in  Ecuador 


Chimborazo,      .      .  20,697 

Ootopaxi,  ....  19,4^ 
Cayambe,  ,      .      .  .19,165 

Antisana,  ....  IH.SSO 

Altai,         ....  il,lub 

Sangay,     ....  17,460 

Iliniza,      ....  17,400 

Carahuirazo,     .      .      .  10,748 

Tunguragiia,     .      .      .  16,685 

Sincnolagua,                .  16,360 


Gotocachi,        .       .  . 

Quilindana,  16,134 

Corazon,   ...  15,796 

Oua'zua  Picbincha,    .       .  16,701 

Saraiircu,         .       .       •  15,700 

Ruminagui,      .      .      .  15,603 

Ru.  u  Pichincha,      .       .  15,537 

Quilimas,  ....  15,452 

Irobabura,       .            .  15,089 

Oerro  Hermoso,      .     .  16,009 


All  arc  volcanic  except  Saraurcu  and  Cerro  Hermoso.  Quito  lies  9348  feet 
and  Riobamba  014S  feet  above  sea-level 

Province  ol  Suo  Faulo,  Brazil,  —Tiie  BuiUtin  de  la  SocuU  Royale  de  Geo- 
grapkie  d'Anvers  (vol  xi.  fasc.  3)  contains  a  long  and  interesting  paper  on  the 
province  of  Sio  Biulo,  in  the  south  of  Bnuul,  from  the  pen  of  M,  A.  Baguet, 
Belgian  Vice-Oonsul  in  Braail.    After  giving  a  general  geographical  descripiice 

of  the  province,  he  treats  at  considerable  length  of  tbe  industrial,  commercial, 
and  agricultural  features  connected  with  it.  In  respect  of  aajriniltur*',  S;l()  Paulo 
is  one  of  the  most  productive  antl  flnurishinc;  provinces  of  the  Braziiuin  Empire. 
This  favourable  state  of  tilings  is  attributed  mainly  to  the  richnpss  of  the 
soil,  the  construcliou  of  raiiwuyb,  the  navigability  of  the  rivers,  and,  above  all, 
to  the  indttstiy  and  intelligence  of  the  inhaMtante,  who  consist  very  largely  of 
Germans  and  Italians.  At  the  end  of  1885  the  former  numbered  180,000  and 
the  latter  300,000,  out  of  a  total  of  575,000  immigrant  colonists. 

Baatn  of  tbe  Blvar  oaeliapoa].  In  OtallL^The  river  Cachapoal  is  the  principal 
tributary  of  the  Rio  Rapel,  whose  month  lies  south  of  33*  54'  S.  lat.,  on  the 

coast  of  Chili.  The  Cachapoal  \\m  its  origin  in  three  feeders,  two  of  which— 
the  Rio  de  los  Piuquenes  and  tiie  Rio  dc  ios  Piuquencitos — spring  up  in  an 
immense  glacier  11  or  12  miles  long,  and  about  two  miles  wide.  This  glacier 
fills  up  a  broad  caldron-shaped  valley,  and  is  fed  by  an  ic-«'  stream  that  comes 
from  tlie  north-east  through  the  Cafion  de  los  Piuquenes,  and  by  a  second 
glacier  timt  emerges  from  the  Cauon  de  los  Piuquencitos.  The  Piuqueucitos 
stream  issues  from  the  glacier  at  an  altitude  of  8038  feet,  nearly  half  a  mile  to 
the  west  of  the  Rio  de  los  Piuquenes.  In  the  mountain  mass  whence  these 
glaciers  Me  fed  occur  summits  that  rise  to  an  altitude  of  more  than  16,600  feet 
This  same  mountain  knot  sends  down  its  snows  to  form  other  glaciers  on  the 
south  and  south-west— ^viz.,  the  P.nnitos  glacier,  out  of  which  springs  the  Rio 
de  los  Uanitutf,  the  iirtit  right-hand  tributary  of  the  Cacliaj»>ai,  and  a  second 
glacier,  situated  to  the  uortli-west  of  tlie  Baiiitos  glacier,  iu  which  the  Rio  del 
Paugal,  another  right>hand  affluent  of  the  Cachapoal,  is  reputed  to  have  its 
origin.  The  third  feeder  of  the  main  river-^the  Rio  de  Molina— comes  from 
the  south,  and  passes  underneath  part  of  the  great  glacier.  The  united  stresm 
traverses  first  the  Canon  de  los  Ve;|:i8,  where  it  has  to  make  an  S-^haped  sinuosity 
through  a  mnsf?  of  glacier  dchris,  towering  from  1000  to  1300  feet  above  its  bed. 
The  first  tributary  wiiich  the  (Jachapoal  receives  from  tbe  left-hand  bean 
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the  name  of  Rio  de  los  LenRs,  which  originates  a  little  to  the  south  of  the 
AmixZMi  i'a&i  (13,270  Itet)  leading  from  Chili  into  the  Argeutine  Republic. 
Fiom  ita  source  the  LeSos  flows  at  first  due  north  through  the  OaSon  de 
Artum ;  then  it  bends  round  almost  due  west  and  follows  the  Cafion  del 

Y«o  to  the  Lake  del  Yeso :  and  from  this  point  it  goes  north-westwards 
through  the  Canon  de  los  Lenas  to  join  the  Cachapoal  (It  is  characteristic  of 
rirers  in  this  rejrion  to  travorsp  canons  bearing  <lifFerent  names,  whilst  the  river 
itself  retains  one  appellation  nil  throuL'h.)  The  next  tributaries  that  have  to 
be  noticed  are  the  Rio  del  Cortaderal  and  the  Rio  de  los  Cipresos  (or  Cypres** 
Rtrer),  both  of  which  originate  in  glaciers,  and  both  of  which  join  the  Cacha^ 
posl  from  the  left  or  south.  The  lower  side  of  the  glader  out  of  whieh  the 
Cortaderal  nsnes  is  about  8S00  feet  above  sea-leyel,  and  is  mainly  fed  by  the 
anow-fields  of  the  Cerro  Nevado.  Flowing  at  first  in  a  north-north-east  direc- 
tion, the  Cortaderal.  on  being  joined  by  its  affluent,  the  Rio  CdIoiiuIo,  from  the 
right,  turns  to  the  north-north-west,  and,  alter  passing  through  the  lone?  narrow 
Lake  de  Ins  IVjereye.s  and  Lake  de  la  Mutancilla,  it  eventually  reaches  the  main 
aireaiu.  The  Caiiou  del  Cortaderal  exhibits  from  Lake  de  la  Matancilla  upwards 
to  its  source,  plain  eyidences  of  former  extensive  glacial  action.  The  Cypress 
River  haa  been  snfficiratly  described  in  Dr.  Otissfeldt's  articles  in  German 
geographical  periodicals  of  the  years  1883-1685.  Accordingly,  Dr.  A.  [Magemann, 
in  hiti  paper  entitled  "  Das  Andine  8tronigebiet  dea  Cachapoal, "  in  Ud.  33^iii., 
of  Ptferrnanii's  Mittetlunij'  n  for  lss7.  from  whirh  this  abstract  is  taken,  .^ives 
uo  account  of  it ;  nor  of  the  lower  course  of  the  tributaries  of  tlie  ( 'achai)oaI. 

The  same  paper  concludes  with  some  notices  of  the  principal  muuntaio 
passes  by  which  communication  is  maintained  between  Chili  and  the  Argentine 
Bepublta  ^e  following  are  the  names  and  situations  of  the  more  important, 
witii  the  Chilian  provinces  from  which  they  lead 

Sittiatinn.         I'ntviooo.  Vaaa.  8itiiati«>ii.  Troviui^iv 
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Bipsdttiisa  to  Ttazra  del  Tiugo.— Signer  Ramon  Lista,  an  official  of  the 

Argentine  Admiralty  Office,  has  been  commission  I  l  y  the  Government  of  that 
Republic  to  explore  the  Argentinian  portion  of  Tierra  del  Fuego,  inchnled  between 
C'ai^t'  Espiritu  Santo  on  the  north  and  Aguirre  Bay  on  the  south.  His  attention 
will  be  mainly  directed  to  the  survey  of  the  rivers  which  How  into  the  Atlantic, 
i\xt  exploration  of  the  coast  regions,  untl  of  the  industrial  sources  of  the  interior. 
-^omptrft  Rendus  de  la  Sor.  de  Gcoifi:  (Paris),  No.  6,  1887. 

Gold  in  Tierra  del  Fuego. — M.  Charles  Rouvier,  the  French  representative  at 
Bosnos  Ay  res,  communicated  to  the  Paris  Geograi)hical  Society  last  Novem- 
ber information  that  yaluable  deposits  of  gold  occur  in  Tierra  del  Fuego, 
principally  in  the  vicinity  of  San  Sebastian  Bay.  We  also  learn  that  a  pro> 
dnctive  auriferous  region  htxfi  Ix  on  discovered  in  the  extreme  south  of  Pata- 
gonia, and  is  now  being  worked.  It  extends  from  the  Rio  Santa  Cruz  to 
Magellan  Strait.  Two  vilUges  —  Gallegos  and  Viigenos  —  have  already 
spnmg  up. 

OCEANIA. 

Uft  (Hawaii  islands).— This  volcano  was  again  in  eruption  in  Jast 
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January.  The  outbunt  of  lava  baa  taken  place  on  the  mith'Wert  lide  of  tbe 
mountaiD,  about  90  miles  from  the  tea.  The  lower  end  of  tbe  fimue  from 
whieh  it  proceeds  is  5700  feet  above  sea-level  The  actual  eraption,  which 
began  on  the  18th  January,  and  lasted  until  8d  February,  was  not  announced 

by  any  premonitory  symptoms,  and  has  not  occasioned  any  serious  damage. 
The  la£t  outbreak  occurred  in  18dl.— S.  £.  Bishop,  in  Hcience^  March  4,  1887. 

MISCELLANEOUS. 

Colonel  Cnider  has  returned  from  his  journey  to  Hudson  Bay,  and  given  up 
for  the  present  his  plan  of  reaching  the  North  Pole  by  this  routes  Hr.  Maeertlnr 

has  alHo  abandoned  his  plans. 

A  Royal  decree  in  the  Madrid  official  Gazette  of  7th  April  ])lacos  all  the 
Saharan  coast  between  Crapes  Blanco  ami  Bojador  under  the  Governorship  of  the 
Captain-General  of  the  Canary  Islands.  The  .Sul)-(  Jovernor  of  these  possessions, 
the  decree  states,  shall  be  entitled  to  l>e  political  and  miiiLaiy  Sub-Governor  of 
Rio  de  Oro,  and  shall  be  an  officer  of  the  army.  The  importance  of  this  step  on 
the  part  of  Spain  is  considerable.  She  secures  a  footing  over  a  stretch  of 
territoiy  extending  from  200  to  300  miles  in  length. 

Dr.  Oarl  Peters,  the  Preudent  of  the  Qerman  East  African  Company,  has 
left  Germany  at  the  head  of  an  Expedition  to  Bast  AMoa.   Considoable  im- 

portance  is  attached  to  this  expedition,  which  may  be  regarded  as  a  sort  of 
climax  in  tbe  colonising  activity  of  the  German  East  African  Society.  A 
Roman  Catholic  Missionary  Society  has  been  established  in  Bavaria  for  the 
purpose  of  evangelising  Germany  s  East  Aiiican  colony.  2sext  mouth,  it  it* 
intended  to  send  out  twelve  lay  brethren  as  missionaiies. 

The  expedition  under  Major  Palva  AnflraJa  {vide  vol.  ii.  p.  623)  has  termi- 
nated in  appointment  of  that  officer  to  the  GovemorBhip  of  Ifanics^  He 
traTelled  as  far  as  Mussurise,  the  kraal  of  Umieila's  snccessw,  and  there  stopped 
some  time,  taking  a  leading  part  in  the  negotiations  that  wwe  being  canied  on 

between  the  local  authorities  and  that  chief.  Political  circumstances  then  seem 
to  have  made  it  advisable  for  liirii  to  accept  a  permanent  position  of  iuflurrrc 
in  the  country  rather  than  cuiiLiiiue  his  journey,  and  the  post  of  Governor  was 
offered  him  by  the  Lisbon  Government  As  Miyor  Andrada  is  fully  alive  to  the 
advantages  of  the  exploration  of  the  country,  good  work  may  be  expected  from 
him  whilst  he  is  at  Manica. 

According  to  a  eotreqpondent  in  Rotoma,  who  writes  to  the  AuehUtnd  JSmimg 
Star  of  8d  March,  a  new  WMte  Tmaes  has  been  disoovered  in  the  Wsidapa 

Valley,  13  miles  from  Rotorua.   It  is  situated  in  a  valley  6  miles  in  lengtii  ud 

one  in  width,  which  is  seldom  visited,  and  which  is  now  beinc:  surveyed  by 
Mr.  Blythe,  the  Government  Surveyor.  "Of  course,"  says  the  corro-spondent, 
**  the  terrace  itself  has  been  known  to  exist,  but  we  were  unaware  of  it« 
present  condition  until  Mr.  Blythe  came  acrosjs  it  in  the  course  of  his  work. 
Two  and  a  half  miles  from  Mr.  Blythe's  csmp  are  situated  the  terFseeB,  fsr 
there  are  really  two^  although  I  have  not  as  yet  had  time  to  inspect  the  seoond 
one.  The  one  I  visited  the  natives  called  Eo-Kotore-Kaeramua,  the  mesmng 
of  which  I  have  not  yet  been  able  to  ascertain.  As  far  as  I  could  roughly  guess, 
this  uiiyironounceable  terrace  is  some  sixty  feet  in  width  at  the  top,  and  at  the 
bottom  has  a  curved  swf  i  p  of  about  a  hundred  yards.  In  general  shape,  it 
somewhat  resemblui>  the  old  terrace,  but  the  height  is  wanting  ;  that  will  come 
as  the  structure  form&  The  glittering  fretwork  is  not  there,  but  that  is  also  a 
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thiug  of  the  Mmte.  It  does  not  poesen  the  lovely  oonl-lipped  buna,  but  th^ 
vilty  I  think,  be  not  long  in  nakhig  their  appeamnoe.  In  thie  reepeot,  Nature 
Di^t  be  awfiirtflTl  bj  the  handiwork  of  men.   It  appeared,  on  the  day  I  taw  it, 

of  a  dirty  grey  colour,  but  I  am  informed  that  when  the  lakelet  on  the  top  orer- 
flovrg,  it  washes  the  terrace,  and  makes  it  of  a  lovely  wl.itr.  m  of  oM.  A  stream 
of  hot  water  ig  coii;^iaiitly  llowijit,'  over  it.  At  one  side  ul  the  lakeltt  on  the  top 
there  is  a  bright  yellow  pool,  tinged  slightly  with  green  around  the  ed<;es,  owing 
to  its  contact,  I  suppose,  with  the  blue  water  of  the  top  basin.  At  the  base  of 
the  tenace  there  is  a  similar  pool  set  in  somewhat  similar  sunoundings.  Both 
pools  looked  exquisitely  pretty  in  contrast  with  the  blue  water  as  the  sun  shone 
brightly  down  upon  them.  A  question  now  presents  itself,  namely — how  fast 
do  the  terrares  ;^ro\v '}  Some  authorities!  say  they  take  centuries  to  form  ;  others 
years.  It  will  V-e  inSMcdting  to  watch  r^ur  new  terrace  which  ha.s  {jassed  success- 
fully beyond  the  enihryo  sta^e,  ami  huia  lair  to  equal  in  beauty  of  formation 
and  surroundings  the  old  time  structure." 


NEW  BOOKS. 

Tke  Gtoffraphieai  and  Geological  JHsiribution  of  Animali,  AXOELO 
HnLFRiir.  London  :  Kegan  Paul,  Trench,  &  Oo.,  1887. 

The  distribution  of  animals  over  the  earfch  is  a  study  wfaidi  must  always  have 
a  gnat  fascination  for  the  naturalist  To  the  general  rcader^at  least  to  one  who 

has  given  any  attention  at  all  to  the  study  of  nature — the  peculiarities  in  the  way 
of  distribution  of  life,  as  they  are  now  and  again  revealed  by  the  researches  oif 
tie  fcanf,  or  the  ob?rTTationf?  of  the  traveller,  cannot  fail  to  attract  some  share 
of  interest.  And  this  question  of  geographical  distribution  is  beginning  to  he 
more  clearly  understood,  now  that  the  doctrine  of  evolution  is  recognised,  and 
the  solution  of  every  difficulty  no  longer  relegated  to  the  once  popular  dogma  of 
independent  creation.  The  yarious,  and  in  many  esses  seemingly  insignificant, 
facts  recorded  from  time  to  time  at  leugth  begin  to  have  some  significance. 
Hnmboldt  found  insects  on  Chimborazo,  at  a  height  of  20,700  feet-'butterfliea 
were  seen  by  the  naturalists  of  the  Ain't  and  Discover^/  as  far  north  as  the  83d 
parallel.  Darwin  observed  a  locust  370  niilos  from  land,  and  a  hawk  moth  was 
captured  260  miles  at  sea.  These  facts  arc  no  longer  simple  curio.>iti<'s  nf  natu- 
ral history,  but  are  part  of  the  chain  of  evidence  put  together  with  labour  and 
care  by  the  writer  of  such  a  book  as  this.  Although  many  of  the  laws  which 
iqsuUte  the  distribution  of  animals  are  beginning  to  be  comprehended,  there  are 
vtill  enough  of  strsnge  anomalies  to  pussle  the  student^— the  restricted  range  of 
torn  animals,  and  the  almost  unlimited  distribution  of  others  :  while  some 
roam  from  the  tropics  to  the  regions  of  snow  and  ice,  the  ranee  of  others  seems 
to  be  restricted  by  a  ridcre  of  mountains  or  onie  insignificant  river.  As  examples 
of  restricted  distribution,  tiie  author  cites  the  case  of  the  water-ruole,  found  only 
iu  the  Northern  Pyrenees — the  buschbok,  found  only  in  Natal — the  cactus-wren, 
cosllned  exclusively  to  the  Isthmus  of  Fanama^the  red  bird-of-paradise,  found 
CBly  in  the  small  isUmd  of  Waigiu.  Some  species  of  humming-birds  are  found 
sslycn  the  peaks  of  Chimborazo  and  Pichincha  :  one  species  has  been  found 
only  once  during  the  period  of  forty  years,  since  its  first  discovery.  Of  species 
lifiving  a  br'tnd  (listril'ution  are  mentitmed  the  African  elephant,  which  is  found 
over  the  greater  part  of  Alrica ;  the  tiger,  whose  domain  extends  over  the  entire 
VOL  III.  8 
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east  and  west  of  Asia,  from  the  Caucasus  to  Saghalien  ;  the  leopard,  which 
ranges  over  all  Africa  an  !  most  of  Southern  Asia  ;  the  American  psiTitlier  or 
contrar,  wliose  territory  extends  from  Canada  to  T'ata^onia.  Of  birds,  t!;r  t'-h- 
iiawk  hiis  probably  tiie  most  extensive  range,  with  the  peregrine,  the  barn-owl, 
and  the  laven.  These  inhabit  the  greater  part  of  all  the  oontinenta.  As  a  rule, 
the  areas  inhabited  by  a  given  species  ara  eontinnoiu,  but  there  are  many  ezoep- 
tionSy— as  the  chamois,  which  is  found  on  the  Pyrenees,  Alp8»  Garpathians, 
Gaueasus,  and  the  mountains  of  Greece, — widely-removed  liabitats.  The  hip- 
popotamus is  found  in  the  Nile,  Niger,  Senefjal,  and  most  South  African  rivers, 
between  which  stretch  vast  arid  plain-?,  which  the  animal  conld  not  cross.  As 
in  the  case  of  the  chamois,  it  is  probabie  that  distribution  took  place  from  a 
central  area.  The  discontinuous  areas  of  habitation  are  very  remarkable.  A 
South  European  Tsriety  of  the  common  manh-tit  is  found  in  China*  bat  it 
entirely  wanting  in  the  interrening  tract  of  4000  miles.  A  kind  of  kingfisher  is 
found  in  the  Himalayas  and  Japan,  not  in  China  ;  and  the  Daijeeling  ])igeon  and 
a  kind  of  fly-catcher  are  absolutely  confined  to  the  Himalayas  and  the  island  of 
Formosa,  The  marsupial  animals,  with  the  exco|)tion  of  the  opossums,  are  con- 
fined to  the  Au&Lialian  continent  and  adjacent  islands.  The  opossums  are  found 
in  both  North  and  Soutii  America,  but  iu  the  continents  of  Europe,  Africa,  and 
Asia,  no  representatiTe  of  the  marsupials  is  found. 

These,  and  many  interesting  £MSts  relating  to  the  conditions  afibcting  distribii> 
tion,  climate,  food  supply,  ete.,  have  been  collected  by  the  author,  and  presented 
in  a  most  readable  form.  Since  Wallace  wrote  on  geographical  distribution,  we 
have  seen  no  work  on  the  subject  which  gives  such  an  amount  of  information  in 
such  an  attractive  shape. 

The  Oeemif  Aimo^>here,  and  Life:  A  Descriptive  History  of  the  Phenomena  of 

the  Life  of  the  Globe.  By  ^lis^e  Rkclvs.  Edited  by  Professor  A.  H. 
Keanb,  of  University  College,  London.  Hlustrated  with  above  two  hun- 
dred woodcuts  in  the  text,  and  twenty  eight  maps  printed  in  colours. 
Pp.  500-t-xii.    London  :  J.  S.  Virtue  and  Co.,  1887. 

This  is  a  trani<l;!tion  of  the  second  volume  of  Reclus'  well  Icnnwn  work  L<y 
Terre^  with  additions  interpolated,  apparently  intended  to  supply  the  latest 
information  on  the  various  bubjects  treated  of.  Like  tlie  original,  it  is  divided 
into  three  parts,  dealing  with  (l)  the  Ocean ;  (2)  the  Atmosphere  and  Sfeteoro- 
logy ;  and  (3)  Life. 

The  first  chapter,  or  "  General  Cfonsiderations,"  has  been  enriched  by  the 
insertion  of  portions  of  Mr.  John  Murray's  address  on  "The  Great  Ocean  r.  isins," 
d(!livered  lx'lV»re  the  British  Association  at  Aberdeen  in  September  1885,  which 
occupy  as  much  space  as  tlie  translation  of  the  original  chapter.  Since  this 
address  was  a  summary  of  our  oceanugra(>hical  knowledge,  including  the  results 
of  the  Challenger  observations,  it  would  have  been  difficult  to  find  a  more  fitting 
intiroduetion  to  the  present  volume ;  but  we  think  the  editor  might  have  taken 
more  care  to  indicate  the  extent  of  the  new  matter  included  in  his  work. 
For  instance,  the  whole  of  page  29  is  taken  bodily  from  Mr.  Murray's  address 
above-mentioned,  but  there  is  no  indication  of  its  beinf:  other  than  the  transla- 
tion of  the  original  work ;  while  on  pages  25  and  2(i  the  quotation  marks  are 
placed  at  the  eud  of  the  first  paragraph,  whereas  the  quotation  (from  the  same 
address)  extends  to  tlie  end  of  the  chapter.  The  same  laxity  in  acknowledging 
the  extent  to  which  the  book  is  indebted  to  recent  writers  la  also  observable  on 
page  3S  and  elsewhere. 

The  avowedly  new  matter  introduced  includes  nearly  the  whole  of  Mr. 
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Unrrajr's  address,  intenp«ned  throngliout  the  volume ;  an  aooount  of  a  practical 
method,  proposed  by  Mr.  Frank  Delia  Torre,  for  prerenting  collision  with  ice* 
bergs  in  a  fog,  which  consists  in  obtaining  an  echo  by  means  of  shots  fired  from 
a  gun  with  a  speaking-trumpet  attached  to  the  muzzlo  ;  Mr.  Karl  Pettersen's 
views  and  conclusions  on  the  formation  of  the  Norwegian  fjords  ;  the  Hon. 
Ralph  Abercromby's  observationn  on  the  clouds  and  wind-currents  over  the 
Atlantic  Doldrums ; extracts  from  a  criticism  in  Nature  of  Professor  Loom  is* 
look,  referring  to  the  rate  of  progress  of  storma  and  the  movement  of  cyclones ; 
a  quotation  from  KMi  Johnston's  4finea  on  the  distribntion  of  rain  over  that 
continent ;  the  observations  of  an  anonymous  writer  in  Nature  on  the  relations 
of  plants  to  tlicir  environment;  a  quotation  from  Mr.  H.  0.  Forbes'  Wander- 
ing»  in  the  Eastern  Archipelago,  referring  to  the  supposed  profusion  of  brilliant 
flowers  iu  the  tropics ;  a  note  from  Mr.  W.  B.  Hemsley's  **  Report  on  the  Botany 
of  the  Challenger  Expedition"  regarding  the  dispersal!  of  plants  by  oceanic  cur- 
reata  and  birds ;  an  extract  from  A.  R  Hunt's  paper  '*0n  the  Inflnenoe  of 
Wave-eorrents  on  the  Fauna  of  Shallow  Seas a  portico  of  Professor  H.  N. 
Mosdey's  paper  on  "The  Fauna  of  the  Sea-shore;"  and  Professor  W.  H. 
Flower's  classification  of  the  races  of  mankind. 

A  fiefect,  in  our  eyes,  is  the  omission  of  the  font -notes  referring  to  the  works 
consulted  by  Kechi.^,  which  are  so  conspicuous  and  uselul  an  adjunct  to  the 
original  work.  It  would  not  have  entailed  much  extra  labour  to  have  inserted 
tltese  foot-notes^  and  it  would  have  gre  .tly  enhanced  the  value  of  the  book  to 
those  English  readers  who  have  not  the  opportunity  of  consulting  the  original 
FVench  edition. 

The  illustrations  are  evidently  reproduced  from  the  original  plates  and  wood- 
blocks, with  the  lettering  adapted  to  the  English  edition.  Some  of  them  have 
consequently  suft'ered  a  little  in  clearness,  but  on  the  whole  the  illustrations  are 
excellent,  and  add  very  much  to  the  attractivenciiji  and  utility  of  the  work. 

Considering  the  wide  range  of  the  subjects  treated  of,  it  would  be  futile  to 
attempt  to  enter  into  any  detailed  criticism  in  the  space  at  our  disposal. 
Reelua  ia  an  authority  in  Physical  Geography,  and  his  work  La  Terre  is  a 
standard  book  of  reference,  a  fourth  edition  having  been  published  in  1877. 
Professor  Keanc  and  ^Me.'^srR.  Virtue  are  to  be  congratulated  on  the  success 
that  has  attended  their  hihours. 

Should  a  second  edition  be  called  for,  we  would  suggest  to  the  editor  the 
d^irableuess  of  bringing  the  information  down  to  the  date  of  publication,  by  the 
insertion  of  summaries  of  the  recent  contributions  to  the  various  sections  of  the 
sulyect-matter  of  the  book^  giving  referenoea  to  the  papers  consulted  for  the 
benefit  of  those  readers  who  might  wish  to  make  a  deeper  study  of  any  of  the 
subjects  toucheil  upon.  We  confidently  recommend  the  book  to  ail  those 
interested  in  physiograpbical  science. 

Ton  der  WeieAtel  ttm  Dnjepr:  von  Sarmatieus.    Hannover:  Helwingsche 

Yerlags-buchhandlung,  1886.  Pp.  328. 
If  there  be  any  one  for  whom  Bisman-k,  Moltke,  Krupp,  and  the  German 
armies  have  not  effectively  and  finally  blown  into  space  the  time-honoured  idea 
that  the  German  is  a  contemplative,  unenergctic  personage  with  an  innate 
incapacity  for  doing  much  but  evolving  hypotheses  out  of  his  inner  conscious- 
ness, let  him  read  this  boi»k.  From  ilie  Vistula  to  the  Dniej^fr,  which  is 
described  as  a  study  in  the  geography  and  military  history  of  the  wide  stretch 
of  country  on  both  sides  of  the  fiK>ntiers  of  Ctermany,  Austria,  and  Russia— 
mainly  Poland  and  Western  Russia.  Here  may  be  seen  much  of  the  Qemum 
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wide-awilKnen,  acute  obiervatioD,  thoroughnew  and  precittOD,  which  make 
tiiemselves  felt  not  merely  in  science  and  war,  but  of  late  yeiy  specially  in 

commercial  enterprise.  The  book  is  practically  a  full,  true,  and  particular 
account  of  all  the  matters  most  necessary  to  He  known  by  Germany  for  a  swift 
and  overwhelming  invasion  of  Western  Kussiii  l»y  German  armies — all  tlie  local 
iuforiuation  that  a  general  assembly  of  the  oldest  inhabitants  of  this  wide 
region  mid  communicate  if  skilfully  crosa-questioned  by  moat  mqniaitiTe  and 
competent  authorities.  The  oHmate,  summer  and  winter,  of  the  hilla,  Talleyi, 
and  awamps  ;  the  physical  features  and  oonditione,  in  full  detail,  of  cvt  ly  i  otner 
of  the  area  ;  its  nvere»  with  their  tributaries,  and  the  bridges  and  fords  upon 
each  and  all  of  them,  are  most  elaborately  and  methodi<'  illy  discussed.  The 
ethnograj)hy  is  a  remarkably  exhaustive  and  interesting  .statL  ua  ut  of  the  Tarious 
classes  of  the  population— Poles,  Great  Kussians,  Little  Russians,  White 
Russians,  liithuanians,  Jews,  Germans,  with  their  social  and  politieal  sympathies 
and  antipathies.  The  topography,  statistics,  and  productions  of  all  the  admini* 
strati?e  divisions,  one  by  one,  are  gone  over  with  painstaking  care,  so  that  a 
German  commander  might  know  where  precisely  he  would  be  most  likely  to  get 
horses,  beef  and  mutton,  com,  and  other  supplies  most  readily  ;  where  he  might 
count  on  some  more  or  less  open  sympathy  from  natives  ;  where  he  would  have 
to  rely  on  the  Jews  for  daily  necessaries  of  the  commissariat ;  and  where  he  would 
have  to  trust  mainly  to  biscuits  and  Australian  tinned  beef.  The  special 
military  features  are  of  course  always  kept  in  view— fortresses,  railway  oonnee- 
tions,  roads»  and  districts  specially  difficult  to  pass.  Then  there  is  a  hiatoiy  of 
all  that  befell  in  these  parts  during  the  wars  of  1792-9,  in  1806-7,  1812,  and 
1831,  in  so  far  as  the  course  of  military  operations  were  alTootoil  liy  local  rircum- 
stanceM.  Tlicsc,  and  a  tliousand  things  besides,  are  handled  in  a  clear  and 
succinct  manner,  and  the  whole  is  elucidated  by  a  general  map  and  fourteen 
sketch  maps,  based  mostly  ou  the  liust»ian  and  Austrian  military  maps.  In 
short,  the  book  seems  to  be  a  marrellously  complete  vade  meetm  fix  the  iuYading 
Germans,  if  unhappily  that  war  should  occur  between  Russia  and  Germany 
which  has  been  so  often  ]iroi)hesied,  and  which  we  earnestly  hope  may  be 
postr)oned— at  least  till  the  information  so  diligently  amassed  here  has  been 
hopelessly  antiquated  by  the  lapse  of  ages. 

Hai/'a  ;  or.  Life  in  Modem  Palettine*   By  Laubkmcb  Ouphakt. 
Edmbuigh  and  London :  William  Blackwood  and  Sons,  1887. 

Haifa  is  the  port  of  Garmd,  ten  miles  south  of  Acre,  the  two  forming  the 
extreme  points  of  a  famous  bay  and  strip  of  coast,  where  of  Uite  many  colonists 
of  different  European  races  have  settled.  The  latest  dream  of  our  chamung 

countryman,  Laurence  Oliphant,  drew  him  from  the  social  attractions  and 
politics  of  Piccadilly  to  a  brotherliood  in  America,  and  thence  to  one  of  tliose 
communities  on  the  slopes  of  Carinel— happily  for  those  who  deiight  in  a 
pleasant  book.  Here,  in  a  series  of  letters  to  the  New  York  /S'lm,  he  has  pro- 
duced a  most  refreshing  contrast  to  many  of  the  travellers'  books  with  which 
ephemeral  literature  is  afflicted.  Hb  own  powers  of  observation,  unique 
experience  of  half  the  world,  and  delightful  style,  here  combine  with  the  latest 
results  of  the  Palestine  Exploration  Sociefy,  to  give  us  a  picture  of  Palestine,— 
the  land  and  the  people  as  they  are.  This  mnch-travelled  writer  pronounces 
Palestine  t^nperior  as  a  residence  to  any  other  lanH,  and  he  would  have  all, 
Christian  and  Jew,  help  in  its  colonisation  as  far  as  the  Turkish  Govemmeut 
allows. 

Professor  Christophe  Hofihian  of  Wiirtemberg,  disgusted  at  the  failure  of 
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tbe  LuHmwh  Ohurob  to  4m1  with  Bationalinn,  and  bdieving  that  the  Seeond 
Adfeot  is  at  hand,  when  Christ  will  appear  in  PalesUne,  foraied  "The  Temple 

Society,"  who  support  a  German  colony  at  Haifa  ;  another  at  Jaffa,  joined  by 

Second  Adventists  from  America  :  a  third  at  Sarona,  and  a  fourth  near 
Jerusalem.  One  of  the  Haifa  settlers — evidently  Mr.  Oliphant— from  that  spot, 
travelled  all  over  the  land,  and  reports  the  latest  fact«  from  Galilee  and 
Tiberias  tu  Jerusalem  and  Jericho.  He  has  two  lettei-s  full  of  interesting 
sneedotes  of  Genenl  Gordon,  who  visited  him  at  Haifa.  He  aketches  the  pro- 
jected raflway— called  the  Hamidi^  line,  after  the  present  Sultan—from  Acre 
over  the  plain  of  Esdraelon,  past  Nazareth  and  the  Sea  of  Galilee,  to  Damascus. 
He  discusses  the  projected  canal  from  Haifa  through  Esdraelon  to  the  Jordan 
and  Red  Sea  at  Akahn.  Why  does  not  he  hiniself  write  the  hand-book,  for 
which  he  calls,  to  Buperdede  the  present  stereotyped  guide-books  which  ignore 
the  latest  discoveries  f 

Tilt  tSuutrt'Ji  of  Mi$si»sipfft :  t/wir  lJi!*riji'(  i'trs,  real  ami  prrtrn<li  r^.  A 
Report  by  Hon.  James  H.  Baker,  read  before  the  Minnesota  Historical 
Society,  Februar>'  8,  1887.   Pp.  28.   St  Paul,  Minn.,  1887. 

This  is  a  report  on  Capt  Glazier's  claim  to  have  discovered  in  Elk  Lake  the 
sources  of  the  Mississippi  Biver  (see  toL  iii.  pp.  105-6).  Tbe  tenor  of  General 
Baker's  pamphlet  will  be  best  gleaned  from  the  wording  of  one  of  the  resolutions 
passed  by  the  Minnesota  Historical  Society  :  **  We  assert  our  unqualified  belief, 
based  nti  the  thorough  and  rarefnl  invpstipations  of  Nicollet,  O.  E.  Garrison, 
and  others,  and  again,  more  recently,  of  those  made  by  Hopewell  Clarke,  that  the 
lake  which  Capt.  Glazier  asserts  is  *the  true  source  of  the  Mississippi  River,'  i» 
mcJi  in  realiti/,  but  that  the  real  source  of  the  river  is  Lake  Itasca  and  its 
tributaries^  arising  iu  sections  27  and  S8  of  the  township  in  which  it  is  located." 

Another  short  pamphlet  (8  pp.)  on  this  vexed  and  tiresome  questiooi  entitled 
f'o{>tain  Ghtzirrs  Claim  to  the  Diteovert/  of  t/te  Sourn  of  live  Missisnjypi 
Iii  in-,  extracted  from  the  Magazin*"  of  Weitftm  Ilistarj/,  March  1887,  by  A.  .1. 
Hdl,  lies  before  us.  Mr,  Hill  c;dls  s}>eeial  attention  to  the  visits  made  to  the 
district  of  Lake  Itasca  by  the  i>iothers  Morrison  in  18(>3-4,  C.  Lanraan  in 
1846,  O.  E.  Garrison  iu  1880,  and  Rev.  J.  Gilfiilan  in  1881,  uU  uf  whom  seem 
to  have  known  of  the  ensteooe  of  the  lak^  and  all  of  whom  preoeded  Captain 
Glaaer. 

y<^s  of  a  Nataralut  in  6outh  AmeriM.  By  JouN  Ball,  F.R.S.,  M.R.LA.,  etc. 
8vo,  416  pp.,  with  map.  London :  Kegan  Fanlj  Trench,  and  Co.,  1887. 
This  volume  containe  the  valnahle  reecwd  of  an  interesting  journey.  Tbe 
anther's  route  led  him  through  places  but  little  frequented  by  those  who  have 
leisure  or  ability  for  scientific  obsei-vation.  He  touched  first  at  Barbadoes  and 
Jamaica,  thence  crossed  the  isthmus  of  Panama,  sailed  down  the  western  coast 
of  South  America,  through  the  Messier  and  Sarmiento  Olmnnels  and  Magellan's 
Strait,  returning  home  by  the  eastern  shores  of  the  continent.  J\Ir.  R;ill  is  a 
cultivated  and  enthusiastic  botanist,  and  his  book  teems  not  only  with  records 
of  the  plants  seen  and  gathered  on  his  journey,  but  also  with  comparative 
remarks  on  the  origin  and  relations  of  the  different  floras.  He  ia^  however, 
much  more  than  a  botanist ;  he  has  an  eye  for  all  the  phenomena  of  nature,  and 
his  discussion  of  the  climate  of  the  Cordillera  is  a  valuable  oontribution  to  a 
difficult  meteorological  question.  The  work  is  illustrated  by  a  useful  and  well- 
f'Xf'cnted  map,  and  will  be  studied  with  great  i^rofit  by  any  who  propose  to  visit 
the  same  regions.  A  lack  of  striking  incident  vvdl  perhiqis  jirevent  the  volume 
from  becoming  widely  popular,  but  it  is  clearly  written  and  not  without  a  certain 
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play  of  fancy,  as,  when  speakiiig  of  tba  tropical  flon,  he  Bays,  "It  ieemed  as  if 

the  iomates  of  the  plant-houses  at  Kew  had  broken  loose  and  nm  scianibiing  Jsp 
the  rocky  hills  that  enclose  the  ▼alley." 

Venezuela :  a  Visit  to  the  Gold  Mines  of  Gtnjnna  and  Voyage  up  the  Rxvf.r 
Orinaeo  during  1886,  with  a  brief  Sketch  of  the  Mineral  Wealth  and 
EewuTctt  </  Vmetudat  and  its  History  to  the  Fretent  Time.  With  a 
Map  of  the  Mines^  and  Appendices.  By  Wiujam  Babrt,  O.K  Fiiat 
Edition.   Pp.  159  and  Izzviii.   Loodon  :  Marshall  Bros,,  1886.  Ptioe  6$. 

From  the  ]ou<i  and  clumsy  tiUe  of  ^is  book,  as  well  ns  from  its  price,  oik^ 
would  expect  ;i  solid  voliiine  of  fsomc  four  or  five  hundred  pages.  Instead  of 
that,  Mr.  }>;vrrv'K  production,  with  all  the  devices  adopted  (such  as  short  para- 
graphs and  wide  spacing)  to  spin  it  out,  does  not  exceed  237  pages  in  all.  The 
writer  would  have  done  better  if  he  hud  pruned  his  ambition  somewhat,  and, 
leaving  historical  matters  alone,  had  been  content  to  stick  to  a  description  of  his 
visit  to  the  mining  centres  of  Veneznela.  He  might  then  have  put  togetlier  a 
fairly  readable  magazine  article.  Furthermore,  he  might  perhaps  in  that  case 
have  found  time  to  revise  the  proofs  of  what  he  liad  written.  In  the  Iwok 
before  us  he  seems  to  have  regarded  that  as  unnecessary  labour.  How  other- 
wise do  we  find  in  it  such  things  as  the  followint:  i — The  capital  of  the  countn- 
spelt  all  through,  Cindad  Bolivar.  "  Cassaquiau  (p.  41).  "  There  seems  to  have 
been  some  intention  to  push  on  to  wbero  the  rlTeis  flowed  into  the  Amazon.  A 
very  probable  determination  in  the  then  unknown  state  of  the  course  of  the  two 
great  rivers''  (45).  "The  few  Indians  still  found  there  belong  to  the  tribe  of 
Gouranis.  Uf»uaraona  being  an  Indian  name,  indicating  the  mouth  of  the  river" 
(46).  "Donkies"  (77).  "As  hia  presence  and  signature  nyts  absolutely 
necessary"  (144).  On  p.  137  we  have  a  rei^etitiou  of  what  has  beeu  said  on  }>.  90 
about  the  fails  of  Coroni.  With  respect  to  the  population,  we  read  on  p.  73— 
What  the  population  now  is,  it  is  impossible  to  say,  in  1875  it  wna  abont 
2^000,000 yet  on  p.  xzxii.  (Appendix  C),  he  prints  this  sentence:  *'The 
population  has  also  increased  from  2,075,245  in  1881  to  2,121,988  in  1884.*' 

Mr.  Barry's  account  of  the  gold  mines  of  Venezuela,  and  of  the  way  to  get  to 
them,  are,  however,  full  of  interest  for  tlie  technical  miner,  but  less  so  for  the 
geographer.  These  mines,  the  richest  of  which  is  that  of  El  Callao,  lie  within 
the  watershed  of  the  river  Esscquibo  and  the  boundaries  of  the  political  state 
of  Bolivar.  There  exist  plausible  reasons  for  identifying  this  rich  auriferous 
district  with  that  which  Baleigh  sought  for  under  the  magic  name  of  EI  Dorado. 
Two  of  the  three  appendices  attached  to  this  book  deal  with  mining  matters. 
The  first  is  entitled  "Report  on  the  Federal  Territory  i  f  Yuruary,  Guayana, 
and  Venezuela,  by  General  Victor  Barret  de  Nazari.s,  Mini-tor  of  War  and 
Marine/'  The  seroixl  <lptails  the  articles  of  the  Mining  Code,  under  which  the 
mines  are  worked  and  regulated. 

England  seems  to  have  derived  from  the  former  Dutch  possessors  of  what  it 
now  British  Guiana  a  plausible  daim  to  the  whole  of  the  watershed  of  the 
Essequibo,  including  the  entiro  mining  district  of  Yeneiuelan  Guiana.  Mr. 
Barry's  words,  when  he  speaks  of  this  sn1>ject,  are  perhaps  worth  quoting.  He 
pays  :  "  I  have  it  from  undoubted  authority  that  the  British  claim  will  not 
e.vtend  beyond  the  month  of  the  Orinoco,  known  as  the  Boca  de  Navios,  in  lat 
8  where  still  exists  (.s/r)  the  remains  of  a  Dutch  fort,  called  Barima,  from  a 
river  of  the  same  name.  From  this  point  the  line  of  frontier  will  follow  the 
Amicara  lUver  to  a  chain  of  mountains  touching  the  point  of  the  Barima  River, 
then  from  the  Imataca  monataln  range  to  AenUsi  River,  following  the  Aeiabisi 


Digitized  by  Google 


NEW  BOOKS. 


271 


to  tbe  Cuyuni  River,  and  this  latter  up  to  its  source,  and  continuing  the  same 
line  through  the  mountain  ridge  to  Brazil "  (p.  132). 

Ap|>pnflix  C,  "  Extract  from  Report  by  Vice-Consul  Reddan,  of  the  Trade  and 
Comnierce  of  the  Port  and  Great  State  of  Bolivar,  and  of  the  Five  Federal 
Territories,  Alto  Orinoco,'  Auiazonas,  Caura,  Delta,  and  Yuruary,  for  the  years 
1883  and  1884."  constitutes  for  the  geographer  perhaps  the  most  interesting  part 
of  the  book.  From  thie  Report  we  learn  that  the  total  area  of  the  republic  was 
ettiioated  at  d3S,706  square  miles  in  1884,  and  its  entire  popuhtion  at  3,181,986 
in  the  same  year  (2,075,245  in  1881).  Perhaps  the  most  important  portion  of 
all  Venezuela  is  the  State  of  FJolivar  and  its  five  federal  territories^.  These 
include  an  area  of  42S.376  square  miles,  and  have  a  population  of  822,768 
inhabitants.  They  contain  the  magnificent  wiitervvay  of  the  Orinoco  and  its 
numerous  tributaries,  have  thousands  of  miles  of  forests,  with  many  precious 
woodi^  toil  of  rich  fertility,  and  immense  mineral  lesourees.  And  of  all  these 
things  yesf  little  is  known,  mainly  owing  to  the  maladministration  of  the 
coimtry,  and  the  eonaequent  lack  of  enterprise  in  its  inhabitants,  and  of  induce- 
ment to  foreigners  of  energetic  character  and  with  cajiital  to  labour  for  the 
development  of  its  resource.''.  The  roads,  too,  are  in  a  shocking  condition,  and 
everything  seems  to  be  done  by  tiie  Government,  not  to  promote,  but  to  hamper 
and  restrict  the  movements  of  trade  and  the  combinations  of  commerce.  Mono- 
polies are  numerous ;  of  banks  there  are  none ;  and  the  minor  administrotive 
olBcials  are  both  indolent  and  rapaoious. 

Travels  in  t/w  Wi/J.^  of  Ernador  and  the  Exptnration  of  the  Put  uinin/u 
River.  By  AlI'  ukd  Simson.  A  Map.  Pp.  27i>.  Loudon  :  Sampson  Low, 
Maitton,  Searle^  and  Rivington,  188^.  Price  8«.  6d 
This  book  plunges  at  onue  in  medias  re»,  wiliiont  any  preface^  and  the 
sanatiTe  runs  on  ia  an  easy  business-like  way  that  at  once  inspires  confidence 
in  the  author.  Mr.  Simson's  pages  introduce  us  to  the  eastern  parts  of  that 
little-known  state,  Ecuador  ;  therein  he  describes  his  travels  in  what  is  known 
as  the  "  Ori(>ntal  Province,"  lying  to  the  east  of  the  two  Andean  chains.  It  is  a 
region  coveicd  by  primeval  fore.sts  and  inhabited  by  pure  Indians  belonfrfng  to 
several  distinct  tribes.  But  how  little  is  really  knuvva  of  it  is  painfully 
apparent  from  the  fact  that  the  map  accompanying  Mr.  Simaon's  book  shows  no 
\m  than  six  different  frontier  lines,  mainly  on  the  east,  north,  and  south.  (In 
oilier  re.s]>ects  this  map  does  not  afi'ord  much  help  in  tracing  the  author's  route ; 
a  second  more  detailed  map  might  have  been  given  with  advantage  for  that 
purpose.)  The  Orient  il  Province  embraces  the  headwaters  of  the  principal 
affluents  which  join  the  river  Maranon  or  Amazon  from  the  north,  between  fi*^" 
and  78°  W.  long.,  viz.,  the  Pastassa,  the  Xapo  (with  its  feeders  the  Curarai  and 
others),  the  Putumayo,  and  the  Yapura.  Travellers  proceeding  inland  from  the 
coast-towns  of  Beuador  have  at  first  a  difficult  climb  before  them  ;  then  they 
have  to  cross  the  two  parallel  ranges  of  the  Andes  and  the  broad  intervening 
plateau ;  and  finally  to  descend  through  an  exceedingly  ditVi  ilt  and  pathless 
country.  The  route  pursued  by  Mr.  Simson  led  for  considerable  distances  along 
the  beds  of  rivers,  or  rather,  mountain  torrents  (Pastassa,  Curarai,  and  Napo), 
which  had  to  be  lorded  ai^ain  and  ai^'jiin  ;  at  other  times  he  had  to  traverse 
many  miles  of  dark,  damp,  tropical  lurc-st:? ;  and  not  infrequently  it  was  necessary 
to  trsTel  along  the  crests  of  extremely  sharp  ridges  {cwhUUu),  which  resemble 
tlie  upturned  edges  of  knives,  and  generally  run  "  for  a  considerable  distance^ 
sometimes  ten,  and  even  fifteen  miles,  uninterruptedly,  with  varying  elevation 

>  Mr.  Barry  msitos  aix  by  printiug  a  comma  Utwatn   Alto  "  and  "  Oxiiiooau'*  , 
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up  to  as  modi  aa  perhaps  500  feet  from  the  base.  On  one  aids  they  are  almost 
generally  perpendicular,  and  on  the  other  deaoend  at  a  ahaip  angle."  They 
consist  of  loose  vegetable  r'firtli  and  loam,  covered  with  thick  mats  of  entangled 
roots  and  vegetation.  Mr.  ISnu.son  is  of  opinion  that  they  are  the  heavier  and 
firmer  portions  of  matter  bronwht  down  from  the  Andes  l>y  the  a<4encv  of  denuda- 
tion, and  left  standing  by  the  t^treams,  which  have  carried  utl'  the  looker  and 
lighter  materiale  that  formed  part  of  them.  In  oonnection  with  thiait  will  he 
interestiDg  to  notiee  another  phyeicat  theory  suggested  by  the  writer.  Nearly 
all  the  rivers  in  this  region  aro  subject  to  alarmingly  sudden  floods ;  and  these 
rapid  ri^esareof  two  kinds,— one  periodical,  depending  upon  the  seasonal  changes, 
and  the  other  entirely  irregular  and  unforeseen.  Mr.  Simson  suggests  that,  as 
they  have  their  sourees  for  the  most  part  liigh  up  on  the  slopes  of  the  Andean 
cliainj>,  the  unexpected  augmentation  of  their  waters  may  be  due  to  the  sudden 
melting  of  vast  masses  of  ice  and  snow  by  the  agency  of  volcanic  or  earthquake 
forces.  This  seems  at  any  rate  reasooahle  as  one  cooeomitant  canse  of  the 
sodden  turgesoence  of  these  mountain  streams  at  wholly  irregular  intervals. 

Mr.  Simson,  who  was  accompanied  by  a  Hungarian,  Ifr.  Sarkady,  was 
compelled  to  rely  entirely  upon  the  assistance  of  tiie  native  population  through 
whose  districts  his  route  lay.  The  tribes  he  met  with  were  the  Jivaros,  the 
Canelos.  the  Zaparos,  the  Pioj(!^.>.  and  others  ;  and  he  gives  a  pood  deal  of  useful 
inforujation  about  the  habits,  custonif^,  and  characters  of  theae  several  peoples. 
The  Indians  of  the  Oriental  l*roviiicc  aro  divided  into  two  broad  claseei*,  called 
"Indians"  and  "Infidels."  (Infieles,  Aucas) :  the  former  class  embraces  those 
who  speak  Quichua,  eat  salt»  and  are  partly  Ghristiantsed ;  the  latter  are  those 
who  speak  their  own  dialects,  and  neither  eat  salt  nor  have  come  under  the 
influence  of  the  Jesuits.  At  tl  r  time  of  Mr.  Simson's  journey  smallpox  was 
raging  amongst  the  Indians  along  the  Napo  ;  and  everywhere  the  natives  were 
fleeing  panic-stricken  from  the  scenes  of  its  ravages. 

On  arriving  at  Iquitos  on  theMarauon,  Mr.  Simson  embraced  an  opportunity 
which  presented  itself  of  ascending  the  Putumayo  or  19a  in  a  small  steam- 
lauttch.  The  following  is  a  condensed  restatement  of  his  description  of  this 
important  stream.  At  its  sources  the  Putumayo  consists  of  two  principal  head* 
waters,  the  Putumayo  and,  to  the  south,  the  Guamu^;  these  a  little  further 
south  are  joined  by  the  San  Miguel.  The  main  stream  pursues  a  creneral  south- 
easterly enurse,  almo^it  parallel  to  the  Yapura  and  the  Napo,  over  a  )•»  1  of 
shini'le  and  rock,  at  tirbt,  with  high  banks  ;  but  they  gradually  get  lower,  ajid 
in  many  places  the  river  opens  out  to  au  enormous  width,  forming  M-venil 
channeb,  separated  by  large  islands  and  sand,  or  madbanks.  From  Montepa, 
900  miles  above  the  Solimoens  (Amazon),  all  is  sand  and  fine  mud.  The  average 
current  is  about  3)  to  4  miles  an  hour.  The  course  of  the  river  is  extremely 
tortuous— straight  reaches  are  few ;  and  a  water  horizon  is  seldom  to  be  sees. 
All  the  inner  (smaller)  curves  of  the  V»nnks  rise  gradually  fr«^ni  a  low  recent 
deposit,  and  their  veiretation  is  of  a  quite  ditlVrcnt  description  lrt»ui  the  elder 
forest  of  the  outer  narL't  r)  eiirvef.  In  some  ))laces  the  stroni,'  floods,  instead  of 
following  the  circuitous  windings  of  the  ehauuel,  cut  a  new  bed  across  tJje 
tongues  of  low  land  forming  the  inner  curves,  ^and  in  this  way  most  of  tbe 
islands  are  formed. 

Judging  from  Mr.  Simson's  cheerful  endurance  of  the  hardships  of  travel,  his 
tact  in  dealing  with  the  native  Indians,  his  perseverance,  enei  ^y.  and  conscien- 
tiousness, as  well  in  observation  as  in  de8cri])tion,  he  would  doubtless  makes 
capital  leader  of  an  exfiloring  expeditinn.  We  hope,  tlieiefore,  to  hear  of  him 
again  in  connection  with  geographical  work  in  this  part  ot  the  world. 
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AN  EXPLOliING  TRIP  TO  LAKE  ALBERT.^ 
By  Ehin  Pasha. 

A  SHOUT  (Hstancc  south  of  Wiulelai  tho  river  (Bahr-el-Ocbol),  which 
hitherto  has  Ix'eii  flowing  between  two  parallel  raiiL:;cs  of  hills  in  a  hcd 
only  ono-thinl  of  a  mile  wide,  sTi<Menly  expands  to  a  breadth  of 
nearly  two  and  a  half  miles.  This  broad  expanse  of  water  isstufldcd  with 
nuiiierous  small  islands  formed  of  reeds  and  j>apym!^,  and  its  shallow  bays, 
even  in  seasons  of  high  water,  harl  Hn  licT-ds  of  hippopotamus.  Over  all 
the  shallower  portions  of  the  basin,  swarms  of  pelicans  pursue  the  business 
of  fishing,  and  groups  of  black  hei'tn-like  AnasU)inns  stand  in  ^JUiall  eom- 
panies  mid-leg  deep  in  the  water.  Owing  to  a  plentiful  supply  of  good 
dry  worxl,  the  Khedire  wa-s  able  to  run  at  high-pressure,  and  so  we  reached 
early  the  landing-stage  of  Fagango,  the  starting-point  of  the  road  for 
Anfina's  village.  The  village  of  Fagango,  which  is  inhabited  by  Aluri, 
lies  a  short  distance  back  from  the  river. 

Hie  landscape  along  the  river  to  the  south  possesses  no  interesting 
featnres,  with  the  exception  of  the  river  itself,  which  is  still  a  majestic 
stream.  The  western  bank  is  bordered  by  a  chain  of  hills,  which  is  for 
the  most  part  covered  with  thin  forests,  and  which,  whilat  generally  hiding 
from  sight  a  second  range  behind  it,  that  runs  down  to  the  lake,  yet  allows 
its  summits  to  be  visible  from  time  to  time.  Here  and  there  occurs  a 
soGtaiy  Boramu  palm ;  but  candelabra  Euphorbias  and  tall  bushes  of  the 
OMn^prooera  are  plentiful.  The  eastern  bank  is  flatter,  and  is  covered 
with  short  grass,  and  planted  with  a  few  trees ;  it  is,  in  fact^  of  the  true 
savannah  type.   Everywhere  there  are  large  herds  of  antelopes,  and  very 


*  Translated  from  tlie  Gemiau  by  Mr.  J.  T.  Bealby.  The  original  ms.  was  received  by 
Dr.RoliCTtW.  Pelkin. 
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frequently  a  troop  of  elephants  appeared  on  their  way  to  pasture  or  to 
get  Wiitt^r.  The  bankn  seldom  rise  uiore  than  one  and  a  half  feet  above 
the  surface  of  the  stream.  Immediately  behind  the  fringe  of  bushes  that 
line  the  banks  come  the  duiTah  fields  of  the  native  population,  guarded 
by  numerous  watcb-huts.  The  country  is  but  thinly  peopled.  The 
harvest,  in  consequence  of  continued  drought  and  want  of  rain,  did  not 
look  very  promising. 

Shortly  after  noon  we  passed  the  village  of  Fanigoro,  belonging  to  the 
chief  Okello,  which  gives  its  name  to  this  j)articular  district.  The  village, 
consisting  of  scattered  groups  of  huts,  generally  erected  under  the  shade 
of  the  few  clumps  of  trees,  is  spread  over  the  upper  slopes  of  the  western 
hill-TEDge.  Numerous  huts  appeared  also  on  the  east  of  the  river.  The 
inhabitants  are  Aluri,  together  with  Shefalu-Wanyoro,  who,  under  their 
chief,  Aroara,  migrated  hither  in  1879,  when  we  abandoned  our  station 
at  Miigurigo.  Both  languages — Lur  and  Kinyoro — are  consequently 
spoken  here. 

A  short  distance  to  the  south  of  Fanigoro,  the  principal  mountain  range 
on  the  west  of  the  lake  approaches  nearer,  and  splits  into  two  distinct 
parallel  chains,  the  nearer  one  being  lower  than  the  one  more  remote ; 
the  latter,  however,  as  it  trends  away  towards  the  south,  is  frequently 
screened  from  sight  behind  the  former.  The  eastern  edge  of  the  river 
bed  now  inclines  further  and  further  towards  the  south-east^  the  river 
itself  turning  slightly  towards  the  west;  at  2.30  P.M.  we  saw  the 
extreme  point  of  the  right  margin  of  the  river ;  thence  it  recedes  east- 
wards to  the  mouth  of  the  stream  that  reaches  the  lake  at  Magungo. 

Entering  the  lake,  we  were  met  by  masses  of  drifting  Pistta  rosettes. 
We  hugged  the  west  em  shore,  and  soon  reached  the  district  of  the  chief  Boki 
and  his  village,  which  bears  the  name  of  Fanjimoro.  Seen  from  a  distance, 
this  village  has  a  very  inviting  appearance.  Along  the  foot  of  the  somewhat 
lofty  hills,  which  bear  on  their  slopes  numerous  huts  constructed  in  the 
Magungo  style,  is  a  broad  lowdying  tract,  covered  with  short,  succulent 
green  grass,  and  having  several  groves  of  tine  trees.  Fields  planted  with 
ground-nuts  and  maize,  small  herds  of  cattle  and  goats  quietly  grazing, 
groups  of  peo|>le  industriously  weeding  and  so^Wng,  women  washing  at 
the  river,  with  little  children  playing  around  them — all  this  made  up  a 
picture  of  ]k  acc  and  [>rosperity  such  as,  unfortunately,  is  seldom  seen  in 
this  part  of  the  world. 

On  hearing  the  signal  of  the  steamer,  the  people  at  once  brought 
together  a  qiTnntity  nt'  dry  wood,  btit  to  get  it  on  bonrd  was  a  labour 
attended  witli  some  «lit]iciilty  ;  for  in  tlic  first  ])lare  the  1»oat,  owing  to  the 
shallow  water,  could  n<it  get  cIdsc  inshore,  and  in  tlie  next  the  jn  ople 
found  it  not  en=y  to  wade  throngli  the  lake  with  the  heavy  beams  on  their 
beads,  hi  consequence  of  the  sti  ong  wind  that  Avas  blowing.  The  chief, 
Buki,  an  old  acquaintance,  came  to  ns  in  a  boat  propelled  with  oai*s  of 
bamboo,  and  lieg^ed  us  to  take;  some  baud)Oos  from  him  to  Kfbiro  for 
Kabroga — a  strange  rc<4uest,  because  bamboos  grow  plentifully  in  Kabr^a's 
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own  (  oimtry.  The  chief  did  not,  however,  stay  loiig;  the  rolling  of  the 
steamer  did  not  seem  to  be  quite  to  hia  taste. 

The  wind  was  meanwhile  beginning  t((  blow  stronger  ;  and,  seeing  the 
difficulty  ex|>enenccd  in  getting  the  wood  un  board,  wc  deemed  it  advis- 
able to  steam  on  to  the  wood-station,  a  little  further  to  the  south,  and  there 
take  in,  early  on  the  following  morning,  a  suihcieiit  supply  to  last  us  all  the 
way  to  Ki'biro  and  l)ack,  for  no  wood  was  to  bo  obtained  at  that  place. 
Accordingly  we  steamed  tirst  south,  and  then  south-west,  parallel  to  the 
mmntain  range.  The  foreshore  in  this  part  is  well  wooded,  and  the 
chain  of  hills  runs  up  into  some  peaks  of  considerable  elevation,  whilst 
beyond  them  we  saw  now  and  again  the  summits  of  the  more  distant  range. 
The  flanks  of  the  hills  were  very  scantily  wooded.  Owing  to  the  heavy 
pitching  of  the  boat  the  journey  was  not  a  pleasant  one ;  my  people  have 
00  idea  of  the  utility  of  ballast.  Twice  on  the  way  we  met  enormous 
shoals  of  small  fish,  apparently  proceeding  northwards.  The  water  of  the 
lake  was  for  a  considerable  distance  coloured  by  them  a  light-bluish  green, 
and  their  continual  movements  occasioned  a  kind  of  bubbUn^  and  at 
times  much  splashing.  Here  also  large  masses  of  FisHa  were  observable, 
likewise  going  northward. 

Half-an-hour's  steaming  brought  us  to  the  wood-station,  a  thick  forest 
of  considerable  extent,  on  the  edge  of  which,  close  by  the  lake  shore, 
Boki's  people  have  erected  their  huts.  Here,  in  spite  of  all  our  foresight 
and  precautions,  we  had  a  bad  night  of  it ;  a  kind  of  cyclone  raged  from 
midnight  till  morning,  and  several  times  made  us  anxious  a1)out  the 
steamer.  Early  next  morning  all  hands  wore  got  to  work  at  felling  trees, 
and  the  inhabitants  of  the  place  rendered  first-rate  service  with  their  boats 
in  getting  the  wood  on  board  the  Khedive.  From  here  the  eastern  shore 
of  the  lake  w:is  pretty  plainly  visible  as  a  chain  of  hills  having  a  north-south 
axis.  When  the  mist  cleared  off,  we  also  .saw  another  distinct  mountain-mass 
situated  further  north  ;  this  I  coni  luded  was  Jebel  Obeissi,  near  Xuroto. 
An  ejqjedition  into  the  forest  ou  bhore  did  not  reward  us  for  our  trouble, 
and  we  were  soon  compelled  by  the  buffaloes  to  return. 

The  trees  we  felled  in  this  locality  were  mostly  Dioi<pijros  t/irspiliformis, 
an  excellent  material  for  firing  purposes,  and  one  that  is  greatly  liked  for 
building.  It  has  a  frc-:]i  reddish  eolour,  and  a  pleasant  smell ;  when  felled 
it  mon  assumes  a  beautiful  darker  tint.  It  resists  the  attacks  of  termites 
pietty  well ;  yet  it  did  not  answt  r,  we  found,  for  boat- building.  But  it 
serves  excellently  for  making  gunstocks,  especially  when  it  has  been 
buried  for  some  time  in  thu  uround.  I  also  observed  another  sweet- 
smelling  sjxjcies  of  timber  amongst  the  lire  wood  liroiight  on  board,  but  I 
€  uld  not  ascertain  from  what  tree  it  came.  I  am  iucliued  to  think  that 
it  is  a  species  of  Fitejr. 

All  along  the  river  and  in  the  lake  I  was  struek  with  the  relativel}' 
small  number  of  species  of  water-birds.  Further  north,  in  the  liahr-el- 
Abiad,  between  12"  and  la"  north  lat.,  water-birds  and  marsh-birds  occur 
iu  iimumerable  docks,  while  to  the  souths  in  tlie  localities  mentioned,  one 
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cannot  find  a  sin^e  duck  or  a  single  goose.  And  althottgh  ve  can  explain 
lliiB  marked  difference  for  the  winter  season  (November  to  March)  at  leasts 
hy  the  iact  that  large  numbers  of  European  emigrants  on  their  way  to  the 
south  do  not  proceed  beyond  the  marshy  track  between  Sobat  and  Ghaba 
Shambi,  still  this  will  not  account  for  the  paucity  of  species,  and  of 
members  of  species  which  do  occur,  in  localities  that  are  SO  eminently 
suited  for  them,  furUier  south.  Ardca  niha  and  A.  coinofa  went  on  fishing 
around  the  steamer,  quite  regardless  of  the  bustle;  and  a  little  further 
away  I  noticed  specimens  of  Anastomus  lameUigems  (stork),  Floius  Lemil- 
latUi  (Le  Vaillant's  darter),  and  Phalacroeorax  a/ricanus  (cormorant ).  A 
fewjabinis  (Mijderia  semgalensU)  were  searching  an  inundated  low-lying 
piece  of  land;  and  on  the  margin  of  the  lake  a  few  Egyptian  geese 
{Chenalopex  cpgijpfiaais)  showed  themselves.  With  the  pelicans  mentioned 
above  as  having  been  observed  in  the  river,  I  close  the  list.  Not  a  single 
plover  was  seen,  nor  yet  a  single  strand-snipe  or  a  (hick. 

liy  noon  we  h:ul  f^ot  enough  woofl  on  boitrd,  and  with  a  very  fresh 
wind  ^^'o  steamed,  at  about  one-third  of  a  mile  from  the  s)iorp,  towards 
the  south,  having  the  western  hills  on  our  right.  In  height  these  range 
from  1310  to  1640  feet;  they  are  for  the  most  part  thinly  forested,  and 
their  sides  are  largely  seamed  with  watercourses  :  thickets  of  bamboo 
appear  in  places.  The  watercourses,  however,  are  little  more  than  rain 
channels,  and  even  in  the  rainy  sejison  they  are  often  dry.  Their  direction 
is  sho^\^^  by  the  denudation  and  seaming  of  the  liill-sides,  and  })y  the 
scattered  hlocks  of  stone  ;  tliey  have,  of  course,  in  most  cases  followed  the 
natural  foldings  and  crevices  of  the  rock.  The  foreshore,  the  width  of 
which  alternately  increases  and  diminishes,  is  for  a  short  distance  well 
inhabited ;  but  further  towards  the  south  the  huts  disappear,  and  park- 
like land  is  intermingled  with  fine  groups  of  trees,  patches  of  desolate 
grass,  and  dense  forest  On  the  east  the  mountain  chain  was  scarcely 
visible,  owing  to  the  veil  of  mist  that  enveloped  it. 

After  less  than  an- hour  we  came  upon  a  long  spit  of  sand,  in  the  shape 
of  a  crescent  On  keeping  well  to  the  west^  we  soon  perceived  that  it  was 
an  island,  and  came  to  anchor  at  about  50  yards  from  its  shore.  This 
iskmd  lies  somewhat  further  south  than  our  deserted  station  of  Mahagi, 
which  we  recognised  from  three  large  trees  growing  there.  Immediately 
behind  Mahagi  the  western  chain  of  hills  deseends  with  a  gentle  slope, 
and  the  more  distant  range  behind  comes  into  view.  This  last  contains 
summits  of  considerable  altitude,  which  may  be  com|>ared  with  Jebel 
Emku,  and  still  furthw  south  it  has  yet  higher  peaks  ;  the  entire  range 
is  called  hy  the  Negroes,  from  tlie  country  behind  it^  the  Mountains  of 
Lendu.  The  island,  off  which  we  lay,  is  separated  from  the  mainland  by 
a  narrow  channel,  which  was  not  deep  enough  for  the  steamer.  To 
judge  from  the  great  quantity  of  mud  in  it,  this  channel  will  ere  long  be 
quite  filled  up ;  meanwhile  it  is  kc|)t  open  by  the  strong  current  that  is 
driven  through  it  by  the  powerful  south  wind. 

The  islaod  in  its  present  crescent  shape,  with  its  hollow  on  the 
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north  siile,  is  of  quite  recent  formation,  for  in  1879,  as  we  noticed  whilst 
going  across  from  Mahagi  to  the  hot  springs  of  Kiljiro,  the  sj)ot  where  it 
now  lies  was  covered  with  shallow  water.  It  was  therefore  fonned  witliin 
the  space  of  about  five  years,  for  it  has  been  ali-eady  occupie<l  fur  two 
years.  Its  maximum  length,  from  horn  to  horn,  measures  10G7  yardt^ 
and  its  maximum  breadth  99  yards ;  its  greatest  height  above  the  level  of 
tte  like  IB  about  6}  feet  Its  shores,  which  are  fiat,  and  slope  gradually 
down  to  the  water,  condst  entirely  of  dxift  sand,  and  surround  a  firmer 
centre  of  rich  dry  mud.  Tall  grass  and  reeds  grow  at  tlie  vater^a  edge, 
and  on  the  higher  parts,  and  at  its  extremities,  a  species  of  acacia  (A. 
Mifera).  A  multitude  of  hlaek>headed  weaver-birds  {Hijphaniomu  dSmi- 
didls)  were  flitting  about  the  island ;  numerous  little  flj^catchers  {Mnsekapa) 
dung  to  the  stems  of  the  reeds ;  a  flock  of  Fhalaerocorox  o/Heomu  were 
•onniiig  themselyes  on  the  margin  of  the  water;  and  dose  by  them 
Mme  huge  crocodiles  were  lazily  basking  in  the  sun.  These  creatures 
aeem  to  abound  in  the  neighbourhood ;  we  afterwards  killed  one  which 
measured  llj  feet  in  length.  Turtles  of  great  size  must  also  Ibe  plentiful 
in  these  waters ;  at  least  I  infer  so  from  the  large  eggs  which  we  found  so 
abnndantly  everywhere ;  but  of  the  animals  themselves  I  never  succeeded 
in  getting  possession  of  a  single  one. 

The  origin  of  this  island,  to  which  the  natives  give  the  name  of  Tun- 
guu,  admits  of  easy  explanation.  The  large  volume  of  water  contributed 
to  the  lake  by  the  two  principal  feeders  which  join  it  in  the  south-west 
^viz.,  the  Nyussi-Msisi  and  the  larger  Du^ru^ — goes  principally  towards 
tile  east  side,  so  that  the  detritus  and  sediment  which  those  rivers  bring 
with  them  in  suspension  are  deposited  on  the  west  side  of  the  lake.  In 
the  case  before  us  this  process  is  largely  aided  by  a  projecting  point  behind 
the  island  an*esting  the  rain,  and  facilitating  its  precipitation.  From  what 
I  have  observed  of  the  lake,  I  am  inclined  to  believe  that  the  foreshore  on 
the  west  is  gradually  encroaching  upon  its  waters ;  in  other  words,  the 
i&ke  is  in  this  part  gradually  filling  up. 

The  chief  of  the  district  Mahagi  is  my  old  acquaintance  Songa,  a 
trusty  and  reliable  man,  who  came  to  pay  me  a  %nsit  late  in  the  evening. 
On  roceiving  a  few  small  presents,  he  made  maii\-  apologies  for  comiiij^ 
empty  handed  ;  my  arrival  had  taken  him  conipleteiy  by  surprise.  All 
Negroejs  must  not  l)e  set  down  as  drunken  good-for-notliings  and  bcirgars. 
The  entire  j)opulation  of  the  west  shore,  from  Okello's  village,  Fam-'oro, 
right  down  to  the  recently  subjugated  land  of  Mljoga,  aeknowledges  the 
supremacy  of  Kabrega.  Tliis  j)rinee  maintains  relations  of  close  inter- 
course with  the  several  chiels  of  this  region  by  sending  thcni  from  time 
to  time  small  presents  of  Zanzibar  cloth,  or  a  few  pieces  of  finer  bark- 
cloth,  which  if!  imported  fi-um  Uganda,  and  is  greatly  esLeemed  in  tliis 
country.  In  return  for  tliese  presents  the  subject  chiefs  do  not,  appa- 
rently, render  any  fixed  services;  but  in  Kabrega s  last  war  against 


1  S«e  the  extract  from  Ernin  Paaha's  letter  below. 
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Uganda  they  gave  him  great  assistance  by  sending  supplies  of  arrows, 
lances,  and  shields.  Kabrcga  has  also  on  occiision  complied  with  the 
request  of  the  Aluri  chiefs,  and  sent  some  of  his  men  across  the  lake  to 
aid  them  in  making  raids  into  Lendu,  over  on  the  other  side  of  the 
hiUs. 

Mahagi  is  an  exceptionally  healthy  place,  and  is  particularly  well 
adapted  for  gardening  and  agriculture.  The  abundance  of  water  in  the 
neighbourhood  would  greatly  facilitate  irn'L'ation  oi)erations.  For  the 
present  I  have  left  only  very  few  people  there,  Imt  I  intend  shortly  to 
establish  a  permanent  station.  Unfortunately  the  stee])  aseent,  and  the 
impassable  nature  of  the  bordcrinjj;  nio\uitain-chains,  make  communication 
with  the  districts  to  the  west  very  difficult ;  but  perchance  a  more 
accessible  pass  may  exist  further  to  the  south. 

For  two  days  past  the  aneroid  had  indicated  an  abnormal  aUnosjiheric 
pressure,  and  an  attem[»t  to  determine  the  elevation  of  ^Tnliagi  by  means 
of  boiling- water,  for  the  pur|)oso  of  checking  prcvioiio  «letemiination8, 
was  therefore  a  failure.  In  the  evening  it  had  begun  to  l>low  hard; 
and  thunder  and  lightning,  with  rain,  in  the  south,  held  out  no 
promising  prospect  for  the  night;  the  storm  kept  otT,  however,  until  mid- 
night. The  .steamer  ro<le  in  deep  water,  aiid  was  protected  the  island 
against  the  force  of  the  waves  coming  in  from  the  south,  .so  that  the  storm 
passed  away  over  our  heads.  But  about  midnight  the  wind  veered  round 
to  the  east-north-east,  and  the  steamer  then  became  fully  exposed  to  the 
violent  buffets  of  the  angry  waters.  The  rain  came  down  in  torrents. 
To  make  matters  worse,  the  anchor  got  loose,  and  in  a  moment  the 
steamer  was  aground,  but  fortunately  in  mud  and  sand.  Every  time  the 
vhite^rested  waves  struck  the  broadside  of  the  boat  they  mad*  her  heel 
over.  In  spite  of  all  our  united  endeavours  we  were  quite  unable  to  free 
her  from  her  unpleasant  position ;  but  by  casting  out  another  anchor  and 
hauling  the  boat  tight,  we  managed  to  turn  her  so  far  aa  to  present  her 
stem  instead  of  her  side  to  the  direct  force  of  the  waves;  even  then  she 
felt  the  shock  through  all  her  timbers. 

The  storm  subsided  about  five  in  the  morning;  and  the  rain  ceased ;  I 
at  once  got  all  hands  to  work,  threw  out  another  anchor,  and  forced 
the  boat  by  steam-power  backwards  out  of  the  mud.  About  seven  o'clock 
we  got  afloat,  and,  after  repairing  minor  damages^  we  started  half-an-hour 
later  to  cross  over  to  the  east  side  of  the  lake.  It  was  still  blowing 
stifi^,  and  the  foamrcovered  waters  beyond  the  narrow  extremity  of  the 
island  looked  anything  but  assuring.  And,  in  fact^  we  had  scarcely 
passed  that  point  when  the  game  began ;  in  a  very  short  time  a  large  part 
of  my  people  were  prostrated  with  veritable  sea-sickness;  and  notwithr 
atan^g  that  the  motion  of  the  water,  and  consequently  of  the  boat^  was 
soon  greatly  moderated,  my  suflering  companions  did  not  recover  until  we 
got  under  the  shelter  of  the  land.  Our  course  was  southerly  and  soutli-south- 
easterly,  and  we  frequently  passed  obliquely  through  large  shoals  of  fish, 
which  doubtless  felt  more  comfortable  in  the  heaving  waves  than  did  the 
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majority  of  my  people  on  them.  In  such  places  the  light-grccii  wators  of 
the  lake,  owing  to  the  refraction  of  tlie  sunlight  on  tlu^  glittering  silvery 
scales  of  the  fish,  assumed  an  almost  l)Iuish-green  hue.  The  fish  -were 
indeed  so  numerous  that  in  less  than  a  i|uarter  of  an  hour  we  counted  six 
shoals,  douhth'ss  divisions  all  belonging  to  one  mighty  liust.  On  our  left 
we  saw  the  uiuuiituin-chain  of  the  eastern  shore  w raj) ped  in  mist.  Due 
east  we  ol)ser\  ed  sunie  flat  strips  of  sand,  sparsely  oveigrown  with  reeds  : 
but  whether  they  belonged  to  an  island  or  to  the  mainland  we  were  unable 
to  determine  in  the  mist.  At  length  we  approached  av  close  to  the  shore 
that  we  got  within  sight  of  a  line  of  hills  belonging  to  the  main  chain, 
and  presently  also  of  the  foreshore  lying  between  it  and  the  lake.  The 
lake  side  ap})eared  to  be  M'ithout  foothills ;  and  green  patches,  most  likely 
of  rushes  and  reeds,  occurred  but  seldom.  The  land  had  a  desolate  and 
inhospitable  appeal  anco,  .anl  seemed  to  be  totall}'  uninhabited.  Pursuing 
a  course  nearly  parallel  to  the  shore,  wc  came,  shortly  before  noon,  so  close 
in  to  it  that  we  could  easily  distinguish  the  features  of  the  hill-sides. 

These  hills  ore  higli,  and  green  at  the  foot ;  their  more  elevated  ])art8 
sapport  a  sparae  yegetation ;  but  arboreal  flora  ceases  almost  entirely,  which 
18  perhaps  attributable  to  denudation  of  the  superficial  humus  by  water. 
Bat  m  spots  where  foldings  and  comers  allow  an  accumulation  of  humus 
to  take  plaoe^  and  where  the  moisture  can  be  retained,  there  exists  a 
lieher  plant  v^etation,  and  often  even  patches  of  forest  The  summits 
of  the  hills  are  mostly  either  rounded  domes  or  broad  flat  ridges ;  sharp 
pinnacles  are  visible  nowhere.  A  superficial  examination  of  the  northern 
portion  of  the  chain  shows  plainly  that  the  entire  region  at  the  foot  of  the 
hills  right  away  to  Magungo  has  been  formed  by  the  lake  and  the  rivers. 
The  low  ground  between  the  hills  and  the  lake  extends  northwards  in 
the  form  of  a  triangle,  and  consists  entirely  of  alluvial  matter.  The  range 
roDs  due  north,  and  is  connected  immediately  with  the  isolated  hills  of 
Kiroto  and  Massindi,  which  I  consider  to  be  the  remains  of  a  former 
chain  that  has  been  broken  down  by  atmospheric  agency. 

As  for  the  lake,  I  attribute  its  origin  solely  to  erosion.  I  think  it 
more  than  probable  that  formerly  a  large  stream  may  have  made  its  way 
from  between  the  two  ranges  to  east  and  west  of  the  lake,  so  that  its 
erosive  action,  combined  with  that  of  inundations,  heavy  rains,  caving-in, 
and  the  influence  of  sun  and  weather,  are  quite  sufficient  to  account  for 
the  result.  The  geological  formation  of  both  ranges  is  the  same ;  their 
altitudes  differ  but  little,  and  the  terrace  like  formation  of  their  descent 
lake- wards  is  in  each  case  exactly  alike.  The  final  decision  will,  of  course, 
depend  upon  the  examination  of  the  shores,  and  of  the  rivers  which  empty 
their  waters  into  the  lake  on  the  south — ^work  to  which  I  hope  shortly  to 
direct  my  attention. 

Shortly  nfti  !•  noon  we  saw  at  the  head  of  a  wide  crescent- shaped  bay 
three  large  villages,  all  of  which  are  built  on  the  outlying  ridges  close 
to  the  foot  of  the  hills  behind ;  we  cast  anchor  off  the  southernmost  of 
these,  at  about  55  yards  from  land.    But  us  the  anchorage  gave  no  shelter 
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whatever  against  w  ind  nud  weathor,  we  had  to  hoUl  ofl"  shore  during  the 
day,  and  at  niglit  to  go  out  into  deep  water.  As  soon  as  we  anchored, 
a  number  of  peo|>le  ap|>eared  on  shore  laden  with  thin  beams  of  woo<l  — 
material  for  firing — Imt  they  wero  a<xrpoal)ly  surprised  when  we  told  them 
wc  did  not  require  it,  and  only  asked  for  some  baulks  for  our  church. 
Some  of  Kabrosza's  people,  who  had  accompanied  me  from  Wa<le]ai  and 
were  bound  fur  home,  had  meanwhile  disembarked.  Their  leader,  M.iige, 
now  came  back  on  board,  along  with  the  chief  of  the  place,  Ivi^joro,  who 
is  a  stalwart  and  very  dark-skinned  fellow,  with  smooth  sha\  en  head,  and 
Wiis  clad  in  the  indispensable  clean  looking  ox-hide,  above  wliich  he  had  a 
piece  of  new  bark-cloth,  and  in  his  hantl  the  long  stafl'  of  authority  which 
marks  the  Wanyoro  chief.  Kiigoro  bore  himself  with  mnch  dignity,  and 
made  a  favourable  impression  upon  me.  After  we  had  exchanged  with 
each  other  the  usual  oom|diment8»  and  he  had  placed  his  district  at  my 
entire  service— as  the  old  friend  of  Kabr^ga,  I  am  held  in  high  esteem  by 
the  Wanyoro— we  landed  together,  and  sent  a  messenger  to  Kabrega  with 
despatches  for  the  |>ost  to  Uganda. 

Having  expressed  a  wish  to  live  on  shore  during  the  period  of  my  stay 
in  this  place,  I  immediately  had  the  offer  of  any  hut  I  might  choose.  Bat 
I  could  find  none  that  would  suit  me;  so^  early  on  the  following  morning, 
I  begged  K^oro  to  have  a  hut  and  an  awning  constructed  for  me ;  this 
he  at  once  promised  to  get  done,  although,  owing  to  the  scarcity  of 
materials,  it  was  a  difficult  task  to  accomplish.  Late  in  the  evening,  I 
received  a  sheep  and  twelve  head  <tf  poultty  as  a  present,  together  with 
the  promise  of  more  on  the  morrow — of  course  a  promise  ad  calenda$ 
Gracas,  One  must,  however,  in  such  cases,  rest  content  with  the  good- 
will and  the  smooth  words;  we  could  not,  indeed,  e\-i>ect  the  natives,  who 
have  themselves  to  buy  all  their  necessaries  of  life  from  beyond  the  hills, 
to  be  particularly  generous  to  strangers.  Kibiro*  the  name  of  the  Central 
African  trading-station  before  which  our  steamer  lay,  produces  nothing 
but  salt,  and  with  this  its  inhabitants  have  to  purchase  even  their  wood 
for  firinir. 

Alonj4  the  lake-shore  runs  a  tolerably  broad  strip  ot  sand,  sometimes 
coarse,  sometimes  fine,  spread  over  sharp-edged  dShris  of  stone,  and  in 
some  places  so  thickly  strewn  ^^ith  the  yellowish  shells  of  a  species  of 
small  snail  as  to  have  a  <]uite  white  appearance.  These  are  the  undevelo]).  d 
outer  coverings  of  two  or  three  forms  of  which  I  had  already  gatliered 
specimens.  The  bay  is  entirely  surrounded  by  this  girdle  of  sand  ;  beyond 
it  comes  a  belt  of  under  growth  on  dunes,  where  grows  a  species  of  Arisiida, 
that  takes  the  place  of  sand  grass  {Elijmvs)^  and  pricks  in  a  most  unpleasant 
manner.  On  the  further  slopes  of  these  dunes  we  crossed  places  in  which 
the  soil  WiL-i  swept  quite  bare  ;  heaps  of  a  scoured  and  finely-pulverised 
kind  of  earth,  of  a  greyish-yellow  colour ;  patches  in  which  the  soil  had 
be^  recently  moistened,  preparatory  to  being  scratched  up  [for  salt] ;  little 
pools  full  of  yellowish  water ;  and  walls  of  mud,  along  the  foot  of  which 
stood  rows  of  day  vessels  ranged  on  stones  placed  at  reguhir  intervals. 
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Tb»  steadings  or  kraab  of  the  inhabitants  are  scattered  all  aloug  the 
lovr  foot-hills,  being  separated  from  one  another  by  narrow  and  very  dirty 
pinages ;  on  the  whole,  they  snggest  the  idea  of  a  UAwMy  dense  popula- 
tiott.  Each  knud  is  sorrounded  by  a  hedge  of  bamboo^  often  in  a  very 
defeetiye  condition,  and  contains  a  number  of  huts  crowded  together.  They 
tie  oonstmcted  in  the  Wanyoro  style,  with  partition  walls  of  bamboo,  a 
raised  8lee]>iii<; -place  for  the  head  of  the  family,  the  ground  stuffed  with 
hay,  and  the  whole  interior  swarming  with  fleas.  Vast  numbers  of  poultry 
abound  ererywhere;  they  are  a  somewhat  larger  breed  than  the  miniature 
variety  of  the  Aluri,  which  again  rival  in  diminutive  size  the  poultry  of 
the  Monbuttu.  Multitudes  of  dogs,  of  a  breed  something  like  our  grey> 
houidsk  and  of  a  liver  or  livermnd-white  colour,  prowl  about  the  huts, 
apparently  the  property  of  nobody  in  particular ;  at  any  rate^  they  are 
evidently  uncared  for,  for  they  are  terribly  lean,  and  frequently  make 
forced  loans  from  the  interior  of  the  dwellings.  Wherever  there  exists  a 
sufficient  quantity  of  the  sparse  grass,  large  flocks  of  a  fine  breed  of  sheep 
and  of  goats  were  grazing,  and  they  seemed  to  enjoy  the  vegetation  that 
iprings  up  on  the  saline  soil  on  the  hill-slopes.  I  saw  but  one  solitary 
cow ;  cattle  indeed  appear  to  be  extremely  rare  in  this  district,  or  el.«e  do 
not  thrive  well  Besides,  the  mountain  pasturage  would  hardly  suffice  for 
feeding  cattle. 

Between  the  huts  and  the  kruiUs,  and  often,  too,  witlun  them,  a  few 
small  trees  grow  sci^arately,  mostly  Ficus  lutea^  from  the  bark  of  which 
the  people  fabricate  the  well-known  bark-cloth.  These  trees  are  not, 
however,  expressly  cultivated  lier»' ;  })ut  they  are  so  easily  propagated  and 
grow  80  rapidly  that  a  twig  stuck  in  the  ground  only  requires  to  be  kept 
moist  to  take  root  immediately.  Close  by  the  margin  of  the  lake  stands 
a  single  tall,  slender  Btmmus  palm,  whose  crown  is  literally  full  of  hanging 
nests  of  the  weaver-bird,  belonj^ing  to  the  larger  species,  Uifphaniarnus 
aiftfmnira,  wliieh  is  so  prevalent  further  north  about  Wadclai,  TTei-e,  too, 
the  bird  gave  evidence  of  its  very  quarrelsome  disposition  ;  for  at  the  foot 
of  the  tree  lay  a  great  number  of  destroyed  nests  and  broken  eggs, 
proving  that  serious  combats  mmt  often  have  taken  place  aloft. 

The  vegetative  covering  of  the  hills  is  of  a  peculiarly  poor  character, 
recalling  that  of  steppe  country  and  deserted  arable  land.  Trees  are 
very  few  ;  in  fact,  the  sole  rej>resentative8  of  true  foliaceous  varieties 
were  a  couple  of  Lamarindri  in  the  middle  of  the  village,  on  whose  branches 
rested  several  snow-white  herons.  The  few  Balanifrs  which  occur  are 
small  and  mean  in  appearance,  and  Zlzijpltu,^  does  not  grow  to  be  more 
tiiua  a  bush.  A  tree-like  species  of  J'JiijJioi  hi<t  {E.  tirucalii,  I  j)resume),  as 
well  ;ls  tail  Calolropis  jjrocura,  and  what  was  to  me  a  new  kind  of  Datura^ 
with  yellowish  blossoms,  are,  however,  pretty  freijuent.  But  the 
dtuacteristic  covering  of  the  soil,  except  where  the  bare  stone  comes  to 
tlis  sorface,  is  a  species  of  Anthistiria,  which,  however,  is  too  short  to  be 
Qted  for  the  roofing  of  huts,  and  has  no  particular  yalue  as  food  for 
aunab.  At  InterTals  appear,  as  it  were,  islands  of  closely  interlaced 
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prickly  shnihs,  and  ruuiid  about  these  are  clumps  of  HolanedBf  tall  Ocymum 
bushes,  and  some  Legumlmsie. 

These  thickets,  which  arc  low  and  impenetrahle,  haH>our  multitudes 
of  small  birds,  aiuon;^  whioli  the  loud  couii ail  song  of  the  Ci4icola  l<idorn/iSj 
lUid  the  full  ringing  notes  of  the  Cnthayra  leucopygos  (finch),  were  especially 
conspicuous.     Thid  portion  of  the  lake  shore  forms  tiudoubtedly  part  of 
the  steppe  j;one  to  which  Wudelai  belongs,  and  which  includes  the 
enth*c  valley  of  the  Bahr-el-.Tebel.    Ab  ornaments  of  every  pathway  and 
every  track,  I  may  mention  the  great  number  of  turtle-doves  {Turttir  sem- 
galetisis)  and  th(!  beatitiful  l)ulirmclieH  {La'jdmisCirta  rufojii'id),  which  lly  up 
from  under  the  traveller's  feet  at  almost  every  step  he  takes,  and,  regard- 
leas  of  the  noise  and  bustle  around  them,  go  on  searching  for  their  food 
lit  the  midst  of  the  village  and  the  kraals  as  boldly  as  in  the  thickets  in 
their  vicinity.    The  relative  poverty  of  the  flora  and  its  steppe-like 
character  must  be  set  down  to  the  fact  that^  although  the  amount  of  rain- 
fall, like  that  in  Wadelai,  is  small,  taking  the  year  through,  yet  its  occur- 
renoe  is  separated  by  such  long  periods  of  drought  that  the  vegetation  has 
no  opjK>rtunity  to  develop.   Nor  can  the  moisture,  which  is  engendered 
by  evaporation  from  the  waters  of  the  lake,  do  anything  to  promote 
the  growth  of  vegetationi  because  it  is  carried  away  by  the  strong  winds 
which  almost  constantly  prevail.  Moreover,  the  humus  which  covers  the 
stony  d&nis  is  very  thin. 

Immediately  behind  the  village  rises  the  principal  range  of  hills.  The 
two  individual  hills  which  overlook  the  village  are  called  R^ol  and 
Kjente  j  across  these,  very  steep  paths  lead  to  the  country  on  the  other 
side,  and  to  Kabrega's  capital.  On  turning  round  we  have  before  us  the 
gleaming  lake,  backed  on  the  opposite  shore  by  a  range  of  hills  with  a 
south-west  trend. 

The  bay  of  Ki'biro  is  rather  shallow,  and  its  waters  are  the  haunt  of 
vast  shoals  of  fish,  the  catching  of  which  gives  employment  to  the  natives. 
In  this  pursuit  they  use  large  canoes  hollowed  out  of  !)amboo  stems,  and 
frequently  spend  the  entire  day  on  the  lake.  Their  oars  are  bamboo 
jiolcs  and  a  kind  of  shovel.  In  spite  of  this  primitive  and  laborious  mode 
of  j»rogrcssion,  thi'sc  })co})lc,  especially  in  favourable  weather,  not  infre- 
quently venture  to  cross  the  lake  to  ^lahagi,  for  the  j»ur})ose  of  selling 
their  fish  ;  sometimes,  indeed,  leaving  their  boats  under  the  care  of  Songa, 
they  go  over  to  the  other  side  of  the  hills,  where  they  find  a  better 
market  for  their  wares.  It  sometimes  happens,  on  these  voyages  across 
the  lake,  that  the  fishermen  sufTer  much  from  sudden  storms  aud  bad 
weather,  and  many  of  tliem  have  gone  to  the  bottom.  The  fish  are 
generally  so  imperfectly  dried — for  although  abundance  of  salt  occurs 
everywhere,  nobody  thinks  of  using  it  for  curing  fish — that  they  give  out 
a  most  unpleasant  odour ;  but  this  does  not  seem  to  render  them  at  all 
unpaktable  to  those  who  consume  them.  This  trade  in  dried  fish  is  carried 
on  in  all  the  districts  beyond  the  hills  on  both  aides  of  tbs  lake.  The  chief 
species  of  fish  that  I  myself  noticed  were  small  Mormyrtu  and  large  Hydrocyon. 
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In  the  neighbourhood  of  Kfbiro  there  is  not  a  single  square  inch  of 
cnlfavated  land ;  consequently  the  place  prodaces  no  corn,  no  vegetables, 
no  bananas,  etc.  Even  sweet  potatoes^  which  are  an  indispensable  article 
of  diet  in  Unyoro,  are  not  planted  here,  and  it  is  only  occasionally  that 
they  are  brought  for  sale  in  small  quantities  from  beyond  the  hills.  Con- 
sequently com  of  all  kinds  is  a  rery  vsluable  present,  and  serves  as  a 
most  useful  medium  ef  barter.  All  the  necessaries  of  life  required  by  the 
inhabitants  of  Kfbiro  are  carried  up  and  down  the  steep  mountain-paths 
on  people's  heads;  all  the  eneigies  of  the  native  popidation — that  is,  of 
the  women,  for  the  men  are  lazy  and  work  very  little — are  devoted  to 
the  extraction  and  prcpniation  of  salt.  This  constitutes  an  important 
ifidu.-^try  in  Kfbiro,  which  su{>ph*es  with  salt  not  only  all  the  northern 
parts  of  Unyoro  as  far  as  Mruli,  but  also  most  districts  of  Uganda,  the 
Lur  country,  and  the  SholL  The  salt  deposits  (^f  Kfbiro,  therefore,  con- 
stitute one  of  the  most  valuable  portions  of  Kabrega's  dominio?is.  In  the 
recent  war  between  Uganda  and  Unyoro,  the  Waganda,  lieforc  their 
defeat,  <l<  n)  aided  a  very  lari^^e  qtiantity  of  salt  (it  is  said  1000  packages), 
together  with  a  large  supply  of  ivory,  as  blackmail,  to  abstain  Irom 
war. 

Let  lis  pay  a  visit  to  the  principal  centre  of  the  salt  pri'paiation  ;  it 
lies  only  about  ten  minutes  east  of  our  anchorage.  Proceeiling  nortli- 
wards  along  the  lake  shore,  one  cannot  hel])  noticing  the  artificial  landing- 
places  made  by  the  native  fishermen  fur  the  protection  of  their  boats, 
hy  building  up  walls  of  stones  and  carrying  thera  a  little  distance  into  the 
lake.  These  walls  of  stone  are  the  favourite  resting-places  of  niunbers  of 
black-crested  wagtails  (Afutacilla  vidua),  and  occajsioually  a  grave  nie  litative 
stork  {Scojins  umJmtta)  also  takes  up  hi.s  station  there.  A  short  diiitanco 
further  on  wc  crossed  the  brook  that  comes  from  the  hot  springs  ;  its  waters 
were  dammed  up  ao  that  they  only  reach  the  lake  by  a  thin  trickling 
stream ;  the  wind  and  waves,  in  fact^  often  pile  up  the  saud  across  its 
mouth  in  such  quantities  as  to  close  it  up  completely.  IVom  this  point 
the  lake  shore  trends  away  in  a  wide  curve ;  it  is  everywhere  flat,  and  in 
certain  places  had  thick  patches  of  rushes  in  full  bloom.  Here  I  secured  a 
■si)ecimen  of  the  true  western  Ih_i>hanHea  etythropSf  one  of  the  greatest 
ruities  in  our  own  district.  The  strand  vegetation  is  extremely  poor, 
CQOsisting  only  of  reeds,  AnsUda^  CaloinipiSf  Lahara^  and  Sokmum, 

After  passing  the  last  dwelling  we  struck  inland.  Here  the  ground  rises 
in  a  couple  of  terrace-like  steps,  the  edges  of  which  consist  of  clayey  soil 
of  a  reddish,colour,  intermingled  with  plant  detritus  and  some  snail-shells. 
These  terraces,  therefore,  are  alluvial  in  charaetw,  the  strand  being  now 
in  process  of  formation ;  the  upper  terrace,  the  edge  of  %vhich  lies  33  feet 
above  the  level  of  the  lake,  is,  of  course,  the  older,  and  the  lower  owes 
its  origin  to  the  detritus  washed  do^vn  from  the  hills  and  heaped  up 
at  their  foot.  The  path  led  at  first  between  groups  of  dirty-looking 
miserable  huts;  but  for  their  unsatisfactory  condition  the  people  have 
some  excuse,  seeing  that  they  have  to  purchase  with  salt,  from  beyond  the 
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hills^  the  long  gnn  of  whicli  these  huts  are  eonstracted.  A  slight  bend 
of  the  path  westwards,  and  we  stood  before  the  salt-works. 

Immediately  on  our  left  rises  the  lofty  mountain  chain,  and  at  its  foot 
gush  forth  the  hot  springs,  to  which  we  now  descend.   These  springs  sie 

situated  in  a  kind  of  deep  ravine,  ending  in  a  corrie  with  perpendicokr 
walla,  formed  by  the  incaving  of  the  hills  behind.  Bloeks  of  stone  and 
masses  of  dSris — ^fragments  of  the  native  rock  —lie  scattered  about  in 
chaotic  confusion,  and,  under  the  combined  effects  of  heat  and  moisture, 
they  have  assumed  the  appearance  of  wacke.  The  floor  of  the  raving 
and  the  stones  with  which  it  is  littered,  are  so  hot  that  one  cannot  bear 
the  hand  upon  them ;  the  heat  even  penetrates  through  the  shoes  to  the 
feet.  On  every  side  wo  heard  the  continuous  bubbling  aud  hissing  of 
water ;  and  gases  gushed  gurgling  from  the  hot  mud.  Scores  of  tiny 
springs  isaue  from  the  overheated  .soil,  and  fill  the  air  with  .sulphurous 
gases,  with  which  is  mingled  a  slight  smell  of  bitumen.  The  atmosphere 
has  such  a  high  temperature  that  we  felt  almost  stifled,  and  as  if  we  were 
in  a  steam-bath — and  this  idea  wa.*?  further  strengthened  by  the  little 
jets  of  steam  which  rose  on  all  sides  from  the  boiling  water.  This  place, 
in  which  we  come  face  to  face  with  the  workiugB  of  NatureV  f  )r  e?,  in  called 
by  the  Wanyoro,  "Kabigga."  The  water  gushes  out  from  beneath  stone-^ 
out  of  crevices  in  the  rock,  and  immediately  out  of  the  ground.  It  h 
perfectly  clear ;  but  when  mingled  with  the  ga-s,  it  assumoa  a  ycllowiiJi 
tinge.  In  several  places  its  temperature  varies  between  185''  and  195' 
Fahr.,  and  it  gives  off  a  smell  like  tiiat  of  sulphuretted  h}  drogen.  In  tsu>te 
this  water  is  slightly  saline ;  and,  when  taken  in  any  quantity,  it  has  a 
a  slightly  purgative  effect  It  Hows  strongest  in  calm  weather,  wind  aiHi 
rain  diminishing  its  outgush.  Earthquake  shocks  are  pretty  frequent  in 
Klbiro.  I  saw  no  vegetation  in  the  ravine,  or  at  least  none  at  its  further 
extremity  ;  but  its  upper  rim  was  clothed  with  thick  bushes  and  thorny 
shrubs,  and  between  these  were  little  clumpe  of  an  aloe,  with  leaves 
striped  with  white.  No  labour  can  be  performed  in  the  immediate 
vicinity  of  the  springs,  owing  to  the  overheated  soil  and  want  of  space. 
Let  us  therefore  turn  our  faces  lakewards,  and  follow  the  ravine  towards 
its  outlet  on  the  west. 

As  we  pass  along  we  could  easily  imagine  ourselves  in  the  shaft  of  a 
gold  mine ;  and,  in  point  of  fact,  the  salt  is  gold  to  all  the  people  of  this 
region.  The  floor  of  the  ravine  has  been  levelled  and  cleared  of  all 
stones.  The  hot  water  is  conducted  in  all  directions  in  small  troughs,  set 
in  and  clevei  l}  supported  on  stones.  Lumps  of  scoured  earth  lie  heaped 
up  read}'  for  being  operated  upon.  The  several  departments  of  work  are 
separated  from  one  another  by  rows  of  stones.  Women  and  children  are 
busy  everywhere,  either  scratching  up  the  saline  soil,  or  else  filling  the 
sieve-like  apparattis.  The  strangest  thing  about  the  scene  are  perhaps  the 
walls  of  saline  earth  piled  up  to  the  height  of  six  or  seven  feet,  and 
having  at  their  foot  rows  of  filtering  vessels;  these  walls,  when  seen 
from  a  distance,  look  like  the  ruins  of  a  village. 
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The  method  of  preparing  the  salt  is  tolerably  simple.  The  earth  from 
which  the  salt  is  to  })o  extracted  is  placed,  in  the  evening,  under  the  end 
of  a  trough,  whence  a  thin  stream  of  water  trickles  over  it  all  night  long. 
Ill  tiic  morning  the  earth  is  put  to  dry  for  some  houis  ;  after  this  the 
women,  with  crescent-shaped  pieces  of  iron,  scratch  off  its  superficial 
layers,  and  with  them  fill  other  small  troughs,  out  of  which  they  shake  it 
i^un  into  small  heaps.  The  next  day  a  certain  quantity  of  this  earth  is 
Buted  with  water,  and  then  conveyed  to  the  UlteriDg  apimratus.  These 
conriit  of  simple  clay  vessels,  having  holes  in  the  bottom  covered  with  a 
hyer  of  fine  hay ;  the  vessels  themselves  stand  upon  an  arrangement  of 
thrae  stones,  and  have  beneath  them  smaller  day  vessds*  into  which  the 
liquid  drops.  When  the  filtration  is  finished,  if  the  saltmaker  is  not 
prased  for  time,  he  allows  the  liquor  to  evaporate  in  the  open  air ;  it  then 
lesves  behind  it  a  pore  white  salt  If,  however,  time  cannot  be  given  for 
this  process  of  evaporation,  it  is  accomplished  by  means  of  boiling  within 
the  hats ;  but  the  salt  so  obtained  is  darker  in  colonr  and  less  pure.  The 
<ldll  of  the  women  oonsists  in  mixing  the  earth  and  water  in  the  right 
proportions  Just  before  the  filtering  begins. 

Bsd  weather  and  continued  rain  greatly  interfere  with  the  salt  manu- 
ftctnre,  for  the  soil  then  becomes  saturated  with  moisture,  and  in  that 
state  is  not  suitaUe  for  the  extraction  of  salt.  At  such  times  the  people 
breakdown  the  sides  of  the  ravine^  for  they  also  contain  a  high  peroentage 
of  ssline  matter.  It  is  of  course  self-evident  that  this  continual  drain 
upon  the  layers  of  the  ravine  bottom  must  result  in  its  gradually  lower- 
ing. At  the  present  time  the  walls  have  an  average  height  of  35 
to  50  feet,  sho\ving  the  extent  to  which  human  agency  has  utilised  the 
^line  deposits  contained  in  the  soiL  It  would  bo  interesting  to  know 
whether  the  yield  of  salt  undergoes  any  proportionate  variation  as  the 
ravine  gets  deeper.  For  this  would  decide  the  question  whether  the  aalt^ 
as  the  native  workers  maintain,  comes  from  the  water  of  the  hot  springs 
or  nut.  I  myself  am  inclined  to  think  that  these  springs  have  no  othw 
connection  with  the  supply  of  salt  except  that  they  open  up  the  layers 
of  earth  in  which  it  is  contained.  The  salt  itself  must  lie  in  the  alluvial 
soil,  just  as  it  does  at  I^egiaf  and  at  Gondokoro.  At  all  events,  the 
]ieop1e  of  Kfbiro  affirTn  that  when  the  water  of  the  springs  is  cooled  by 
lieavy  rains,  niul  the  «oi]  is  consequently  charged  with  moisture,  they  are 
unable  to  carry  on  the  process  for  the  extraction  of  the  salt.  But  the 
same  is  true  at  Regiaf,  where  no  hot  springs  exist.  It  is  mucli  moi-c 
imonable  t<>  suppose  that  the  rain  washes  the  salt  out  of  the  soil,  and 
consequently  the  saline  licpior  if?  too  thin  to  (h'posit  much  salt. 

The  salt  of  Kibiro  is  produced  in  irranules  of  large  size,  mostly  of  a 
r&iher  Uark  grey  colour,  which  is  due  to  the  process  of  manufacture,  and 
of  a  faintly  bitter  taste — a  fact  observed  by  th<'  Negroes. 

Kabrega  once  lieut  niQ  as  a  present  of  especial  value  a  packet  of  salt  of 
u  'lark  grey  colour,  but  very  pure  in  saline  properties,  which  he  obtained 
fiom  Hamgurko,  on  the  river  of  Ussongoni  (the  Du<^ru).    The  bitter  taste 
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that  cluiracteri8«8  the  Bait  of  Kibiro  could  easOy  be  got  rid  of  by  a  differant 
process  of  evaporation  and  by  repeated  crystallisation.  But  the  demand 
for  it  18  80  great  that  the  makers  cannot  spend  orer-great  pains  on  its 
preparation.  The  salt  destined  for  sale  is  made  up  in  cylindrical  packets, 
and  wrapped  in  dried  banana  leaves.  A  packet  generally  weighs  7} 
"ocka"(25  lbs.),  and  is  sold  for  400  cowries,  equivalent  in  value  to  about 
58.  6d.,  for  the  Zanzibar  Arabs  in  Unyoro  reckon  the  Mejidie  thaler  of  30 
Turkish  piastres  (  =  os.  5d.)  to  1  i  Avorth  250  cowries. 

In  suldition  to  salt,  other  media  of  exchange  or  1  tarter  are  oz-hidesand 
sldns  of  the  larger  kinds  of  antelope,  durrah  aud  Eleusina  com,  iron  ore 
and  lance  points,  a  little  brass  in  thick  l)ars,  and  glass  beads.  The  last- 
named  are,  however,  but  fancy  articles,  for  the  people  mostly  prefer  to  buy 
corn  with  their  fish,  eggs,  and  poultry,  etc.  Tobacco  is  very  dear ;  sheep 
and  goats  are  cheaper,  though  of  the  latter  only  the  he-goats  are  sold; 
and  still  rlioaper  arc  poultry,  n  liicli  are  seldom  eaton  in  Unyoro. 

The  inhabitants  of  KfVu'io  are  pure  Wanyoro,  or  Bunyoro,  as  they  also 
style  themse]ve«.  They  have  a  dark-tinted  skin,  and  in  shape  are  well- 
proportioiiod,  jiinst  of  them  having  very  intelligent  faces.  Their  <  lothiiig 
consist*!  of  that  usually  worn  in  Unyoro,  viz.,  ox-hide  dr(!ssed  very  soft. 
fi;irk  cltttli,  wiiich  is  very  dear,  and  therefore  scarce,  is  worn,  with  goat- 
bkiii-s,  l)y  the  women.  The  only  weapons  su'c  lances,  the  blades  of  which 
are  covered  with  leather  scabbards  a  lnnied  with  tassels.  The  dialect  of 
the  people  varies  but  little  fioni  that  of  Mugaia,  which  represents  the 
elegant  Kiiijuio.  The  luitivcs  of  Kibiro  and  Bugoma  speak  the  same 
dialect,  which  bears  much  re»emblaui.e  to  Magangesi.  Each  of  the  three 
villages  which  constitute  Kibiro  has  its  own  chief,  but  the  heiui-man  of 
the  three  is  Kdgoro,  in  whose  village  alouc  salt  h  extracted. 

The  health  of  the  district  is  reported  to  be  satisfactory ;  just  at  the 
present  moment,  however,  there  are  sporadic  cases  of  measles,  the  expiring 
remains  of  a  serious  epidemic  which  carried  off  many  victims  all  the  way  u]> 
to  WadelaL  In  many  kinds  of  illness  the  people  have  recourse  to  bathing 
in  the  hot  springs,  and  special  eases  of  skin  disease  are  brought  hither 
from  the  countries  beyond  the  hills  to  get  the  benefit  of  the  same  treat- 
ment. 

Here  I  was  agreeably  surprised  to  receive  a  letter  from  Dr.  Junker, 
announcing  his  safe  arrival  in  Uganda ;  along  with  this  came  greetings 
from  my  old  acquaintance  Titi,  formerly  secretary  to  Mtesa,  and  now  a 

frontier  chi^  of  Uganda;  also  an  ofh<  ial  communication  from  Nnbar 
Pasha,  and  a  very  friendly  letter  from  the  Sultan  of  Zanzibar.  I  had, 
then  fore,  every  reason  to  be  pleased  with  the  results  of  my  expedition. 
I  had  accomplished  the  end  for  which  I  had  undertaken  it^  viz.,  the 
despatch  and  receipt  of  letters  by  post. 

Before  starting  on  the  return  journey,  however,  I  resolved  to  complete 
my  labours  l)y  ascending  the  moimtain  chain  on  the  east  of  the  lake. 
Twelve  mitmtes  from  my  tent,  diagonally  across  the  village,  brought  us  to 
the  real  foot  of  the  range.  At  that  spot  the  aneroid  registered  706*25  (mm.) 
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at  2  T  fC),  against  707-25  at  ii.  ai  thr  Inits  (at  3.:3:)  A.M.).  The  ascent  led 
at  first  ovt'i-  l)lo(*l%s  of  «fono  and  8liarp-edi;e<l  pieces  of  rock,  and  was  very 
?tfep.  The  narnnv  p:ith  wns,  in  fact,  so  thickly  strewn  with  sliaip  fr;ig- 
merif>  of  rock  and  -tom-us  toniak**  our  shoes  a  very  ins-utiir  !■  nt  protection 
ft-r  the  f«>et.  The  sjilc  of  the  hill  was  (piite  hare  ;  neither  aniiiials  exist 
nor  plants  ^row  on  the  naked  8ti>ne,  wliich  is  waslicd  clt':ni  hy  the  rain, 
and  baked  and  cracked  by  the  fierce  rays  of  the  snn.  Such  was  the  slope 
up  to  the  first  terrace,  whore  we  rested  in  (»rder  to  look  alniut  us.  The 
steaiuer  lay  uhuuat  immediately  below  us,  proving  that  we  had  climbed 
up  in  a  straight  line.  The  aneroid  registered  099*75  at  25°.  The  surface 
of  the  terrace  on  which  we  st<»o<l  was  a  lon:^',  Hat  ridg*;,  almost  destitute  of 
stones,  and  clothed  with  a  soft  carpet  of  L'rass. 

AImivc  us  lay  the  second  terrace,  which  also  was  reached  by  a  steep 
path,  so  that  on  arriving  at  the  top  we  were  glad  to  pause  and  recover 
breath.  Here  again  the  steiiuier  lay  immediately  below  us ;  the  aneroi<l 
now  gave  68 7  25  at  27°.  The  narrow  rain  gutter  vhich  had  served  for 
our  path  upwards  from  the  lower  terrace  was  in  several  places  almost 
hmed  by  diagonal  crevices  in  the  rock,  which  formed  high  and  difficult 
steps ;  but  worse  than  these  were  the  sharp  stones,  which  prevented  us 
from  getting  a  good  foothold,  and  the  thorny  acacias,  which  made  the 
narrow  path  still  narrower. 

Towards  the  summit  the  ascent  was  better,  becabse  the  stones  became 
fewer  and  the  ground  more  level.  At  9.21  A.M.,  we  reached  a  good  road, 
which  seemed  to  lead  on  further  in  a  south-west  direction.  On  our  left 
were  several  small  dome-like  summits,  separated  from  each  other  by 
depressions,  evidently  forming  the  northern  part  of  the  range  we  had 
just  ascended.  The  view  immediately  in  front  of  us  was  cut  off  by  a  low 
m»nmit»  likewise  dome-shaped.  Close  by  us,  on  our  rights  was  yet  another 
eminence  of  the  same  character,  which  we  proceeded  to  climb.  We  finally 
rested  under  the  shade  of  a  mean-looking  BiilanH>'^.  Here  the  aneroid 
reading  at  9.40  a.m.  was  680*5  at  25*  (in  the  shade).  This,  without  any 
correction,  indicates  that  we  were  about  1150  feet  above  the  level  of  the 
Ukc  whicli  agrees  sufficiently  well  with  the  altitude  of  3000  feet  assumed 
for  the  elevated  plateau  of  the  region  lying  between  the  lakes. 

From  the  position  in  which  we  were,  both  the  steamer  and  the  village 
were  out  of  sight ;  this,  however,  was  due  to  the  formation  of  the  hills. 
The  several  terraces  mount  up  one  above  the  oth(;r  like  bastions,  and  are 
each  crowned  by  a  narrow  Hat  ridge,  whilst  the  stee[>  channels  already 
mentioned  connect  the  terraces  together.  The  view  downwards  is  hindered 
by  the  projecting  terraces  an<l  the  close  thiclv-ets  and  bushes  growing  on 
the  lower  slopes.  Away  in  the  west,  on  the  other  shore  of  the  lake,  the 
lofty  hills  of  Lendu  were  wraj^pfd  in  mist.  Clope  to  the  edje  of  tlie  hills, 
on  our  right,  u  narrow  sandy  cape  ran  out  into  the  lake,  bendinL^'  round 
at  its  extremity  on  both  side's  like  a  hook.  This,  to..,  was  evidently  of 
•juite  recent  formation,  for  it  bore  no  vestige  of  veget:iti<>ii. 

All  the  summits  of  the  hills  are  covore<l  with  Antlmiirin  gras.<,  which 
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serves  aa  food  for  the  sheep  and  goats  when  they  can  get  nothing  hetter. 
A  species  of  scabious^  inth  whitish  blossoms  and  very  pleasant  smell,  aUo 
abounds ;  bat  trees  are  few  and  low — such  as  some  acacias  with  yellowish 
flowers,  BdlmUeSt  Zisyphnts,  Oreu/ia,  and  bushes  of  Carisia,  with  a  fragrance 
like  jasmine.  In  addition  to  these,  I  observed  several  aloes,  a  low  Hibbeitt, 
with  brimstone-coloured  blossoms,  some  low  Sdanem,  and  a  pretty  Pdygak, 
Above  our  heads  circled  a  species  of  eagle  (most  likely  AqaUa  toahl- 
hergii);  whilst  in  the  bushes  and  on  the  stones  we  saw  several  examples 
of  a  species  of  turtleHlove  and  of  one  of  pipit  {Anfhis).  Here  a  number  of 
people  with  burdens,  mostly  of  fire-wood,  on  their  heads,  passed  us  on  their 
way  down. 

At  9.45  A.M.  we  began  the  descent,  which  was  quicker,  but  not 
pleasanter,  than  the  .iscent,  being  made  in  twenty*nino  minutes.  At  10.20 
we  reached  our  huts.  Here  the  aneroid  now  read  706*25  at  29°,  eoa« 
sequently  1  mm.  less  than  the  reading  taken  when  we  set  out 

Although  there  w;is  now  nothino;  to  prevent  my  departure,  I  nevcrthe- 
lesjs,  at  Kagoro's  request,  consented  to  stay  a  day  longer.  Towards  evening 
that  chief  came  witli  a  budget  of  compliments  and  a  few  eggs  by  w:iy 
of  presents,  excusing  himself  for  not  bringing  more  on  the  ground  of  bad 
times  and  shoi  t  supplies — a  sure  means  to  enhance  the  value  of  his  gifts. 
On  getting  tlie  pet  wish  of  his  heart  gratified — viz..  the  present  of  a  pair  of 
shoes — he  took  his  departure  in  high  delight.  Negroes  are,  with  a  Uttle 
]>atience  and  goodwill,  m  easy  to  please  ! 

T>eff)rc  leaving,  I  took  a  walk  to  the  little  brook  close  hy,  going  along 
tiie  blnjie  t<j wards  the  south.  At  this  part  the  shore  is  broad  and  sandy, 
with  a  flat  margiu  next  the  water  ;  on  the  landward  side  it  rises  into  dune.^, 
but  falls  away  again  beyond  them.  The  vcget;ition  is  identical  with  that 
described  above.  After  thirteen  minutes'  walking  we  turned  away  from  the 
lake,  crossed  the  sandy  fringe  obUquely,  and  soon  reached  a  tract  of  open 
wooded  country,  the  trees  being  mostly  acacias,  covered  all  over  with  the 
nests  of  the  weaver-bird  {HypkomiofnU  ahyssinka)^  beside  which  the  twit* 
tering  males  were  keeping  watch.  In  the  neighbourhood  of  the  brook  the 
vegetation  becomes  richer  and  more  plentiful  The  brook  itself,  which 
bears  the  name  of  Katshoro,  is  nearly  6  feet  wide,  and  in  lev^  places 
about  1|  feet  deep.  At  the  time  of  our  visit  it  had  inundated  a  laige 
part  of  the  land  adjoining  it^  and  fell  over  several  pretty  little  cascades, 
or  formed  pools  of  still  water  resting  on  a  sandy  bottom.  It  issues  from 
a  mountain  ravine,  and  all  the  year  through  has  clear  cold  water.  This 
alone  is  exclusively  nsed  for  drinking  by  the  people  of  Kibiro,  for  they 
state  that  the  waters  of  the  lake  arc  salt — a  belief  which  finds  credit  wi^ 
our  Arabs  here,  who  call  the  lake  Bahr  el-Malach,  i.e.  salt-lake.  The  only 
difference  is  this,  that  the  water  in  the  lake  is  soft,  and  always  a  little 
warm. 

On  my  way  back,  I  notice<l  in  the  tall  grass  a  great  nuftaber  of  cylindri* 
cal  fungi,  aboutO-13  to  0*16  inch  high  and  -016  inch  in  diameter.  The  crowu 
consisted  of  a  small  bro\vn  closely-set  cap,  often  punctured  with  holes ; 
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U19  stalk  was  smooth  and  pale  yellow  in  colour.  The  whole  of  the  frame 
was  shiny,  and  gave  oat  the  odour  of  rotten  fongua  From  the  troughs  in 
tfaa  saltworks  I  captured  some  specimens  of  the  pretty  little  ^ffkHUes 
pwaortiis  (plover),  which  firequents  them  in  numbers,  and  on  the  Iake«de  a 
beautiful  AiiM  ou^r,  var.  nigra^  which  was  busy  catching  mice — ^both  birds 
being  novelties  in  our  district.  I  also  procured  some  specimens  of  a  tick, 
called  by  the  Wanyoro  hUbo,  which  are  greatly  dreaded  by  the  Negroes, 
and,  to  judge  from  the  size  of  the  creature^  their  fear  is  not  ill-grounded. 
Against  its  attacks  they  employ  a  curious  remedy ;  a  scale  of  the  pangolin 
{Mmis  sp.),  calcined  and  pulverised,  is  mixed  into  a  salve  with  fat,  and  the 
preparation  is  then  applied  superficially,  (kymum  amm  is  also  useful  for 
the  same  purpose. 

By  noon  wo  had  all  our  baggage  on  board  and  steam  up,  and  with  a 
strong  south-west  wind,  which  whipped  the  lake  into  short  white  waves, 
we  started  on  our  return  journey.  The  steamer  was  full  of  sheep  and 
goats.  Every  oiu'  of  my  people  had  been  eager  to  purchase  these  animals, 
as  well  as  suit  and  toTiacco;  and  in  order  to  encourage  them  in  this 
commerce,  T  had  given  them  some  ox-hides  und  a  quantity  of  cowiies. 
We  8oon  left  the  villages  of  Ki'biro  behind  us,  steering  parallel  to  the 
uninhabited  foreshore  towards  the  north,  where  the  hills  appeared  to  be 
((lu'te  as  lofty  and  quite  as  steep  as  at  Kibiro.  The  western  shore  was 
a^am  enveloped  in  mist. 

Oui  liuh*  boat  rode  gaily  over  the  waves,  but  when  we  got  ;ilx)ut  a 
mile  an(l  a  quai'ter  out  into  the  lake  she  began  to  roll  so  much  that  the 
majority  of  my  people  were  again  helpless  with  sea-sickness.  About  one 
o'clock  the  hills  on  the  west  began  to  peep  through  the  mist  Our  course 
was  almost  a  straight  lino  towaids  the  north-north-cast,  but  the  strong 
cross  wind  kept  us  back  somewhat  Towards  three  o'dodL  we  came  in 
sight  of  the  island  of  Tnnguru,  but  we  kept  to  the  open  lake,  and  could 
now  distinguish  the  east  shore  again,  as  weU  as  the  chain  of  hills  that  falls 
away  towards  Massmdi.  Throughout  this  course,  and  also  off  Kibiro,  we 
saw  no  traces  of  PitiHa  rosettes  either  on  the  shore  or  on  the  lake, 
whereas  the  whole  of  the  west  side  is  full  of  them.  At  four  o'dock  we 
passed  the  island.  Qradually  approaching  the  west  shore,  we  steamed 
pest  the  wood  off  which  we  had  spent  the  stormy  night  on  the  outward 
joumey,  and  where  we  now  saw  large  fires  burning,  which  f^ve  us  a  fine 
evening  illumination  of  both  land  and  lake.  About  5.32  p.m.  we  once 
more  cast  anchor  before  Boki'a  village  of  Tanjimdra  The  way  home  to 
Wadelai  was  the  same  as  that  by  which  we  came  out 
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APPENDIX. 

The  following  nrp  (  \trnrts  fieiiririjj;  on  i\ic  nlK)ve  Paper,  taken  from  a 
letter  received  by  Dr.  liobert  W.  Felkio,  on  9tb  May,  £rom  Emin  Pasha  :^ 
"  In  one  of  your  former  letters,  you  ask  rae  to  send  one  of  my  papers 
to  be  published  in  England,  so  I  send  you  the  enclosed,  which  yon  can 
publish  where  you  like.   It  is  an  account  of  a  tour  to  the  Albert  Nyana, 
which  I  made  on  purpose  for  you.   You  must  excuse  the  many  faults  in 
it,  but  the  circumstances  under  which  it  was  composed  will,  I  hope,  be 
sufficient  excuse  for  its  shortcomings.    Since  I  "v\TOte  it,  I  have  made  two 
other  excursions  to  the  lake,  and  have  gathered  a  considerable  amount 
of  fresh  details.    I  mi^^lit  perhaps,  send  at  once  the  detailed  map  which 
I  have  drawn  up,  but  as  there  are  several  points  which  1  should  like  to 
clear  up  more  fully,  I  will  wait  a  while,  and  only  give  you,  in  the  mean- 
time, the  chief  results  of  ray  work.  .  .  .  This  is  the  discovery  of  a  new 
river  whicli  flows  from  the  Ussongora  Mountains.    It  is  of  considerable 
size,  aii  l  Hows  into  the  lake  at  the  south.    The  river,  which  is  called 
Kakit)l)i  by  the  Wa=;ongora,  and  Dueru  by  the  Wamboga,  has,  near  its 
junction  with  the  lake,  a  largo  island.    It  is,  however,  on  account  of  the 
many  cataracts,  very  difficult  to  navigate,  but,  on  the  other  Iiand,  it  pours 
into  the  lake  throughout  the  whole  year  a  largo  volimie  of  water.  Uj)on 
its  banks,  at  a  short  distance  from  the  lake,  is  the  town  of  Hamgurko, 
where  a  considerable  quantity  of  salt  of  a  superior  ipiality  is  found.  The 
Kakibl>i  or  Du6ru  Ibrms  the  boundary  between  the  Muengc  district  of 
Unyoro,  which  lies  to  the  oast,  and  the  country  of  Mboga,  which  lies  to 
the  west.    The  country  of  Mboga  is  inhabited  by  a  people  who  speak  a 
language  that  appears  to  be  only  a  dialect  of  the  Kinyoro.  To  the  W.N.W. 
and  N.,  Mboga  is  bounded  by  Lendu,  a  country  which  lies  behind  the 
mountaina  bordering  on  the  Albert  Lake.  To  the  west,  I  found  aoountiy 
inhabited  by  tribes  I  take  to  be  Iddio  (A-Sondeh).  To  the  S.W.  I  wis 
told  there  was  a  largo  river,  on  the  banks  of  which  there  is  a  colony  of 
Akkas — called  Balia  by  the  Wanyoro  people.  They,  however,  call  them- 
selves, in  their  own  langmige,  Betua.   I  could  here  give  you  a  consider- 
able amount  of  information  concerning  the  light-coloured  Wahuma^  fram 
Mmli  and  the  Tom  Mountains,  and  about  the  Wakonjo^  etc,  buti  for 
the  present,  what  I  have  aaid  must  suffice.  As  soon  as  I  have  anothar 
opportunity,  I  will  send  you  full  particulars  on  these  subjeetSL 

"The  zool<^caI,  and  especially  the  aoo-geographical,  results  which  I 
have  obtained  during  the  last  few  months  will,  I  hope,  be  of  oonsiderable 
importance.  I  am  sorry,  however,  that  I  have  not  the  necessary  text- 
books to  help  me  to  work  out  in  detail  all  I  have  found. 

*<By  the  same  post  I  send  to  Professor  Ratzel  two  papers  for  publi- 
cation, and  I  have  already  sent  to  Gotha  a  complete  map  of  my  last 
Monbuttu  journey,  which  will  go  to  complete  some  of  Junker's  work. 
I  have  sent  by  the  same  opportunity  one  or  two  cases  of  preparations  to 
England." 
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BECHUANALAND,  WITH  SOME  "REMARKS  ON 
MASHONALAND  AND  MAT£B£L£LAND. 

{Read  at  Meeting  o*' Society^  '2i(h,March  1887.) 

Bt  John  Mackenzie,  latb  Dsputy-Goicmissionbr  of  Bbchuanaland. 

Bkfore  I  went  out  to  South  Africa  in  1858,  a  Scottish  gentlenan  was 

good  enough  to  uffer  to  ^^^pply  me  with  the  necessary  instrmnents  to 
enable  me  to  do  the  work  of  an  explorer  as  well  as  missionary.  While 
deeply  grateful  for  so  liberal  an  offer,  I  felt  it  was  my  duty  to  decline 
it,  replying  that,  hs  I  then  hoped  to  be  associated  in  mission  work  with 
thepreatcst  of  explorers — Livingstone — I  had  no  intention  of  directing 
my  attention  to  work  which  was  so  admirably  performed  by  liira.  Were 
tills  platform  occupied  only  by  explorers  of  unknown  regions,  I  should, 
of  coiiii^r.  have  no  right  to  address  you;  but  I  have  deferred  to  tlie  kind 
opinion  of  your  Kxecutive,  that  I  miirht  be  able  to  add  somewhat  to 
your  knowleilge  of  certain  parts  of  South  Africa  with  which  I  am  well 
acquainted,  and  which  are  destined  soon  to  occupy  a  great  deal  of  public 
attention  ,  while  you  will  also  expect  me  to  make  a  few  observations  on 
that  most  interesting  and  important  subject  which  I  have  "  explored " 
and  studied  for  many  years — the  meeting  of  the  two  waves  of  population 
ill  Soutli  Africa — tlie  European  md  the  native,  and  the  orderly  ojtening 
up  and  development  of  the  country,  so  that  the  one  race  shall  be  the 
helper  and  friend  of  the  other. 

The  earliest  communication  between  North  Bechuanaland  and  the 
outside  wodd  would  seem  to  have  been  with  the  East  Coast  The  chief 
Sekhome  was  always  pleased  to  inform  me  that  he  had  had  possession 
of  white  men's  things  before  missionaries  and  traders  reached  him  from 
the  Soath.  I  found  that  his  early  contact  with  European  dvilisation 
had  been  vary  limited  indeed,  and  consisted  in  the  present  of  an  umhrella 
s&da  small  euthenware  basin ! — ^which  eertam  natiye  priests  or  rain-makers 
horn  the  East  had  procured  from  the  coasts  and  Inought  with  them  to 
Shcehong  as  rare  presents  for  an  inland  chief.  These  strangers  from  the 
East  brought  also  with  them  a  quaint  name  for  the  sea,  for  which  in 
some  Bantu  dialects  there  is  no  appellation,  inasmuch  as  while  they  know 
fountains,  springs,  wells,  pools,  lakes,  and  rivers,  they  do  not  know  the 
ocean,  and  had  no  name  for  it.  Travellers  from  the  east,  in  order  to 
establish  their  reputation  as  having  seen  many  strange  things,  used  to 
state  that  they  had  been  as  far  as  Met8e>hu]a — tluit  is,  the  water  which 
goes  out  to  grace :  the  water  whose  tides  reminded  them  of  the  cattle 
in  their  native  town — going  out  to  graze  in  the  morning,  and  returning 
again  in  the  afternoon. 

But  while  the  natives  in  North  Bechuanaland  were  never  visited  by 
the  white  men  from  the  sesrcoasty  we  leam  that  as  early  as  1801  Gkneral 


Digitized  by  Google 


S92 


BBCEVANAIJkND,  WITH  SOXB  RBBIARKS  ON 


Dimdas,  who  was  then  "  Acting  Governor  and  Commander-in-Cbitf  d 
the  castle,  town,  and  Bettlement  of  the  Cape  of  Good  Hope,*'  sent  MeMn. 
Truter  and  Somerville  as  Commissionera  to  explore  the  country  to  the 
north  of  the  colony,  and  supplied  them  with  articles  for  the  harter  of 
cattle  from  the  natives.^  The  party,  besides  the  two  Commissioners, 
consisted  of  a  draughtsman,  secretary,  superintendent  of  wagons,  7 
Dutch  Roers,  24  Hottentots  and  half-castes,  and  i  slaves.  They  had 
120  draught  oxen,  18  saddle-horses,  and  20  large  muskets.  Thus 
accoutred,  this  exploring  expedition  started  for  the  north.  That  which 
struck  the  travellers  most  in  parsing  through  wiiat  is  now  the  Cape 
Colony,  before  they  reached  the  Orange  River,  was  the  extraordinar}- 
sterility  of  the  country.  That  dreary  region,  however,  by  the  labour 
of  man  in  the  oj^ening  of  fountains  and  the  construction  of  reservoirs  or 
dams,  is  now  a  vahial  lu  part  of  t)io  colony,  and  supports  many  thousands 
of  sheep.  At  the  lime  of  whicii  1  am  speaking  the  wool  industry  had  yet 
to  be  begun  in  South  Africa.  The  sheep  which  the  English  found  the 
Dutch  colonists  possessing  was  that  species  which  has  hur,  not  wool,  on 
its  baek,  and  wMeh  la  found  tltroughout  Afnea  and  Asia  also.  Croesn^ 
the  Orange  Biver  between  33*  and  2i*  east  longitude,  our  trayellen, 
proceeding  northward,  found  themselves  at  Kuniman  Fountain,  after- 
wards ih»  site  of  the  well-known  mission  station.  Some  86  miles  ifurther 
on,  thej  came  to  the  large  native  town  of  Litako  (or  Takong) — ^the 
Lattakoo  of  some  alter-writers.  Let  us  hear  the  first  impresnons  of 
these  two  Qovemment  Commissioners  on  finding  themselves  in  a  laige 
Beehuana  town  i-^ 

The  sight  of  so  great  an  assemblage  of  human  habitations  after  so  loog 
and  dreary  a  journey  was  equally  as  unexpected  as  it  was  agreeabla  In  a 
country  so  desolate  as  Southern  Afirica,  where  so  few  human  beinp  are  met 
with,  and  these  few  in  the  last  stage  of  misery,  the  pleasure  must  be  doubly 

felt  of  encountering  a  large  society  of  mankind  whose  condition  has  the  appf^r 
ancc  nf  Forncthing  like  comfort.  The  venerable  chief  Mole!i:ib:in}:^we  was  sitting 
in  the  midst  ut  his  Council,  in  a  circular  space  surrounded  witli  w  mkIi  ii  palings. 
He  received  the  CommibsiuDers  without  the  least  euibarru^meut,  and  in  the 
most  finendly  manner.  The  women  eiamined  tiieir  hair  with  the  doeest 
scrutiny,  scarcely  being  able  to  persuade  themselves  that  it  was  of  natural 
growth,  but  supposing  it  rather  to  be  the  tail  of  some  animal  fixed  dose  to  the 
head. 

"  The  town  of  Littakoo  was  estimated  to  bo  fully  as  large  as  C^po  Town,  in- 
cluding' all  the  gardens  of  Table  Valley,  and  to  contain  from  ten  to  fifteen 
thousand  people. 

**  The  women  brought  milk  in  leather  bags,  in  wooden  bowls,  and  in  eaithen 
pots,  suffident  for  the  use  of  the  whole  expedition.  As  the  night  apprcaebcd, 
the  people  gradually  left  the  encampment^  and  the  travellers  retbed  to  rest  with 

as  much  composure,  and  as  free  from  any  anxiety  as  to  their  personal  safety,  as 
when  in  the  midst  of  the  deserts,  to  which  they  had  so  long  been  accustomed  id 

the  south. 

*  An  account  of  this  joviriiey  is  to  he  foun<l  in  (lie  form  of  an  appendix  to  A  worit  hf 
8ir  John  Barrow  on  Codiin* China,  which  was  publi«h«d  in  London  in  1806. 
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"Ike  dwdliog  <if  a  BoodmaM  k  ttoi  ill  cabnktod  for  the  duttfea  In 
elUiiinn  and  aofidity  H  may  probaUy  be  quite  at  good  as  tbe  eata  or  fint 
iMnes  that  v&n  boilt  in  Imperial  Home,  and  may  be  considered  in  ereiy  veqwo 

mpoior  in  its  construction  and  in  comfort  to  most  Irish  cabins. 

"  .  .  But  the  Booshuanas  are  arrived  at  that  stage  of  civilisation  which  is 
nut  saii^iiied  with  the  mere  necc^Aarins  of  life  supplied  to  them  abundantly  from 
the  three  source  of  agriculture,  grazing,  and  hunting. 

,  .  ,  The  Booshuanas  may  in  every  respect  be  considered  to  have  passed 
the  bomidaty  wblcb  diridee  die  aavage  from  tbe  dTiIiBed  atate  of  aoeie^,  and 
to  have  arrived  at  tbat  atage  of  moral  nflnement  which  is  not  incompetent  to 
liie  reception  of  the  aoblime  yet  simple  preeq^  of  the  Christian  religion.  It  is 
hf'T^  the  missionary  might  employ  his  zeal  to  some  advantage — here  a  plentiful 
harvest  is  nffprt  1  to  the  first  reapers  who  may  present  themselves*  They  seem 
to  iiave  stepped  beyond  the  Kaffirs  in  the  arta  of  civilised  life." 

Such  was  the  favpurable  impression  produced  by  the  Beebuana  on  the 
minds  of  thoae  who  firat  described  them  to  the  outside  world.  It  ia 
imn^ing,  however,  to  be  told  that  when  the  Commissioneis  proposed  to 
viiife  the  Barolong  clan  to  the  north,  in  order  to  barter  more  cattle,  the 
**.T«iMrable  Molehabangwe  "  met  their  proposal,  aa  eyery  chief  has  done 
for  ages  in  every  part  of  Africa,  bjr  a  refiml  to  consent  to  their  going 
beyond  bis  territor}'.  Thia  was  professedly  in  their  own  interests. 
The  chief  further  inland  was  a  bad  man,  and  Molehabangwe  did  not 
wigh  to  have  the  blame  among  the  white  men  of  their  misfortones  or  their 
death — the  real  reason  all  the  while  being  tribal  jealousy. 

Lirhtcnstein  and  Burchell  followed  one  another  rapidly  in  the  descrip- 
tion oi  t  of  Bechuanaland  ;  and  the  well-known  missionary  traveller 
John  Campbell  perfonned  two  journeys  to  Lattukoo,  as  he  called  it,  on 
the  second  of  which  he  was  accompanied  by  young  Kubert  and  Mary 
Moifat,  whose  great  wDrk  has  since  ended,  and  been  recordetl  by  their 
youngest  son  and  daughter  in  an  interesting  book,  which  many  of  you  may 
have  road.  When  I  mention  the  name  of  Campbell  and  hia  books  about 
Lattakoo,  I  am  dealing  with  facts  in  the  early  history  of  Bcchuanaland, 
but  of  comparatively  recent  history  so  far  aa  the  lives  of  men  are  con- 
cerned. If  I  am  not  mistaken,  I  am  honoured  by  the  presence  here  to- 
nijrht  of  a  gentleman  who  lias  heard  Campbell  himself  de.scribe  Lattakoo, 
lud  who  has  had  buth  Mullal  and  Livingstone  as  his  Lniests  in  this  city. 
Campbell  was  a  man  of  one  idea.  When  he  saw  a  beautiful  African 
fountain  purling  among  its  pebbles,  he  did  not  view  the  situation  with  a 
soldier's  eye,  considering  how  it  might  be  defended,  nor  with  a  farmer's 
calculations  as  to  the  profits  on  capital  expended  on  the  improvement  of 
the  Umd.  It  is  said  that  on  all  such  occasions,  Mr.  Campbell  had  only 
one  ezelanuition — "What  a  fine  mission-station  this  would  make ! " 
,  Dr.  Andrew  Smith,  the  naturalist,  explored  as  far  aa  the  present 
Transvaal  in  1836,  and  baa  lefb  a  earefuUf  illustrated  record  of  bis 
iMearchea.  In  1639,  Mr.  George  Thompson,  a  Cape  merebant^  published 
ID  account  of  hia  visit  to  Kumman  and  its  neighbourhood,  at  the  exciting 
time  when  hordes  of  savagea  were  hovering  in  uncertainty  in  its  neigh- 
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bonrhood— undecided  as  to  their  future  line  of  march.  The  GriqnaB, 
under  Waterboer,  hare  the  merit  of  driving  back  this  host  of  Basuto^ 
who  not  only  threatened  Kuruman,  but  were  bent  on  InTading  the  Colony 
from  the  north.  This  host^  then  called  the  Mantatees,  turned  their 
steps  northward,  and  were  afterwards  known  to  the  world  as  the 
Mskololo — ^the  friends  and  companions  of  Livingstone  in  his  great  jouney 
across  the  African  Continent.  Soon  after  Thompson's  work  was  pubfished, 
there  appeared  the  bettor>known  work  by  Robert  Moffiit — a  book  which 
we  all  read  in  our  youth.  When  he  returned  to  South  Africa  in  1842^ 
Dr.  Moffat  took  with  him  the  Becbuana  New  Testament  and  Psalmfi, 
bound  in  one  volume — a  precious  book  to  introduce  to  a  country. 

Dr.  Livingstone,  Mr.  Edwards,  and  Mr.  Inglis  opened  up  pioneer 
nussion  stations  far  to  the  north  of  Kuruman ;  and  the  people  of  Sho- 
sbong  often  described  to  me  the  appearance  of  the  doctor  among  tlmn, 
about  1845,  on  ox-back — the  first  missionary  they  had  ever  seen.  These 
mission-stations  were  broken  up  by  the  Transvaal  Boers ;  and  this  action 
of  theirs — so  at  variance  with  their  own  highest  religious  views  and  best 
feelings — ^was  the  means  by  %v}iic]i  the  efforts  of  the  localised  evangelist 
were  to  be  exchanged  for  those  of  the  Christian  explorer. 

Then,  in  1857,  came  the  first  work  of  Dr.  Livingstone,  a  man  who  was 
not  deterred  at  one  native  town  by  the  sinister  stories  told  him  concern 
ing  the  chiefs  further  on,  and  whose  track  across  and  over  Africa  was 
nevertheless  entirely  devoid  of  blood-stain.  Livingstone  was  always  an 
evangelist,  a  bearer  of  Christ's  Gospel ;  but  he  was  also  the  messenger 
from  one  part  of  the  humnn  family  to  the  other.  He  made  Europeans 
and  Africans  known  to  ouo  another,  and  explained  the  benefits  to  be 
derived  by  closer  intercourse. 

TJirrr  ]'r>irs  in  Sou/h  Africa  was  publisihed  in  ({erraan  by  Dr.  Fritsch, 
an  accomplished  German  traveller,  who  visited  North  Beelnianaland  in 
1864.  Thomas  Baines  and  James  Chapman  published  inteie.-vting  works, 
dealing  with  South- West  Africa  and  the  region  of  North  Bechuanaland, 
as  far  as  the  Zambesi  Falls?  and  Matcbcleland. 

Anotlier  Cei  man  um  cllcr,  Mohr,  described,  in  187G,  his  travels  as  far 
as  the  Zambesi.  In  1871,  in  a  little  book  called  Ten  Years  North  of  the 
Oran</i'  Tiim\  I  attempted  to  describe  the  every-day  life  and  work  of  that 
region,  taking  ])ains  to  explain  the  ethnology  ami  the  polity  of  native 
races,  as  well  as  the  progress  of  Christian  work.  The  Kev.  T.  M.  Thomas 
described  ^latcbeleland,  having  resided  there  for  many  years  as  a 
missionary  ;  and  Mr.  Charles  Gates  is  the  editor  of  an  interesting  book, 
containing  the  joiu-nals  and  letters  of  his  brother,  Mr.  Frank  Gates,  a 
young  naturalist^  who  died  from  malarial  fever  caught  in  the  neighbour- 
hood of  the  Yietoria  Falls. 

Dr.  HoIub»  in  1881,  published  in  English— what  had  ahready  appealed 
in  German  and  Bohemian — an  account  of  his  painstaking  work  as  s 
naturalist  and  explorer  in  Bechuanaland. 

A  posthumous  work  of  Thomas  Baines,  more  reeently  published,  and 
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edled  I%e  Child  Jteffions  of  Souik-Bati  Afrka^  contains  an  intereating, 
althou^  uuulequftto,  account  of  the  tnees  of  an  ancient  gold-mining 
indnatiy  in  the  region  lying  betveen  the  Limpopo  and  the  Zambesi.  Mr. 
Farini  has  the  merit  of  minutely  describing  the  Kalehari  r^on  end  the 
Falls  of  the  Orange  River.  In  this  connection  I  may  mention  a  book» 
JSn^  SkihiMiii*$  Mines,  which  may  possibly  have  been  read  by  some  who 
have  not  perused  others  I  have  mentioned.  In  giving  this  list  of  authorities 
on  Bechuanaland  and  neighbouring  regions,  I  must  not  omit  the  works 
of  Roualeyn  Gordon  Gumming,  of  Anderssen,  of  Baldwin,  of  Selous,  and 
of  Parker  Callmore,  all  of  whom  were  attracted  by  the  large  game  of 
Soutli  Afiica.  To  this  list  I  ought  to  add  certain  Blue-books,  beginning 
about  1878,  when  Bechuanaland  first  came  into  dose  contact  with  British 
snthorities,  and  extending  to  the  present  time,  when  part  of  Bechuanaland 
is  a  British  Colony. 

An  account  of  the  enterprising  journey  of  Mr.  Kerr  from  Matebele- 
lind  to  Lake  Nyassa,  pluckily  performed  under  serious  drawbacks,  has 
been  recently  published.  There  remains  still  unexplored  the  single 
district  between  the  Zambesi  and  Lake  Bimgwcolo,  whore  Livingstone 
died.  The  indefatigable  Austrian  traveller,  Dr.  Holub,  whom  I  have 
much  jdeasiire  in  reckoning  among  niy  friends,  has  recently  met  with 
opposition  from  a  warlike  tribe,  and  has  been  driven  back,  on  this  rr>ute, 
with  tlie  loss  of  the  life  of  one  of  his  companions,  and  has  had  to  abandon 
his  wagons  and  specimens.  Whilst  sorry  for  this  reverse,  we  are  all  glad 
that  the  lives  of  \)v.  and  Mrs.  Holub  have  been  spared,  and  I  cannot 
but  express  the  confident  hope  that  the  Au.'^trian  (^nernment  will 
adequately  support  this  distinguished  traveller,  whose  disuilerested  work 
in  Africa  is  calculated  to  cast  lustre  on  his  country. 

1  cannot  hope  to  tell  you  mucli  in  the  time  at  my  disposal  to-night ; 
but  I  have  at  least  gui<led  yon  to  a  variety  of  sources  from  w  hich  you 
can  learu  more.  It  is  time,  liowever,  that  we  approach  for  ourselves 
that  interesting  cuuuiry  about  which  so  much  has  already  been  written. 

Bechuanaland. 

The  Bechuanaland  of  tiie  Beehosna  is  bounded  on  the  north  by 
the  Zambesi;  on  the  south  by  the  Cape  Colony;  on  the  east  by 
the  Transvaal  and  the  Matebele;  and  on  the  west  by  the  limits 
cf  their  hunting  grounds  in  the  Kahihari  Desert.  The  first  Bechuana- 
Isod  protectorate  was  restricted  in  the  first  instance,  in  1884,  to 
a  limited  district  near  the  Transvaal.  Treaties  made  with  chiefs 
farther  west  were  disallowed.  This  was  a  notable  instance  of  the 
'*cold  stage "  succeeding  a  period  of  wanner  interest  But  any  pro- 
tectorate was  unwelcome  to  Germany,  who  had  recently  obtained  a 
footing  at  Angra  Pequelbs  on  the  West  Coast  If  Germany  had  quelled 
ths  disturbances  in  Bechuanaland,  which  we  had  allowed  to  go  on 
for  years,  the  great  Chancellor  would  have  established  a  good  right  to 
Qceapy  the  country,  sad  shut  in  our  commerce  on  the  north  of  the  Colony. 
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Bat  in  this  case  we  were  in  advanee  of  Gennany.  Like  a  wedgei  om-  pto- 
teetorate  ran  northward  from  the  border  of  the  Gape  Colony,  and  pre- 
cluded the  idea  of  another  power  entering  from  the  west  and  oonsolidattiig 
a  dominion  from  ocean  to  ocean,  which  might  eventoalljr  have  included 
the  Transvaal.  When  it  was  demanded  at  Berlin  what  our  real  object 
was  in  Bechuanaland,  and  how  far  our  protectorate  extended,  there  could 
be  no  further  indefiniteness,  and  so  those  who  objected  to  a  treaty  with 
the  chief  at  Morokweng,  as  being  too  far  west,  agr^  to  be  responsible  for 
him  and  for  the  country  hundreds  of  miles  to  the  west  of  him  as  far 
as  the  20th  d^;ree  of  east  longitude.  The  northern  boundary  of  our 
protectorate  announced  at  Berlin  was  the  2 2d  degree  of  south  latitude.  It 
included  Shoshong  and  some  country  to  the  north  of  it,  and  it  extended 
indefinitely  eastward  over  the  almost  uninliabited  country  due  north  of 
the  Transvaal.  The  sovereignty  of  the  (^hieen,  however,  has  been  pro- 
claimed over  only  a  portion  of  this  territory,  which  may  be  said  to  be 
bounded  by  the  Molopo  River,  liechuanaland  is  thus  partly  a  colony, 
parti}'  a  protectorate,  and  partly  native  territory — an  exemplification  of 
that  wretched  indecision  which  has  been  our  bane  in  South  Africa,  and 
the  cause  of  so  much  expense. 

North  BechuiUKiland  is  in  many  parts  well  wooiied  and  beautiful, 
its  hills  covered  with  vegetation  to  their  summits  This  i>  u  county 
which  isc.tj*a3tle  of  sustaining  a  lar<^e  population,  wlieu  the  .ippliauces  of 
civilisation  have  been  introduced ;  but  it  is  at  present  very  sparse!}" 
inhabited.  The  Kalahari  Desert  is  no  desert  in  the  usual  sense  of  the 
word,  as  you  will  understand  at  once  when  I  mention  that  it  is  largely 
corerod  with  heavy  forest  trees^  whose  roots  must  be  supplkd  with  the 
necessary  moisture.  like  many  a  district  of  Australia^  the  greater  part 
of  the  Kalahari,  as  we  find  it  to*day,  is  perfectly  useless  to  the  Euro- 
pean. Bnt^  lihe  these  Australian  districts,  the  Kalahari,  with  wellwnnking 
and  fencings  would  become  an  unsurpassed  region  for  rearing  eattle^  sheej^ 
and  Angora  goats.  Even  the  impoverished  natives  whose  hard  lot  had 
driven  them  to  seek  the  shelter  of  the  Kalahari,  have  possessed  numerous 
herds  of  cattle,  sheep,  and  goats.  In  the  dry  months  these  animals  con- 
grsgate  where  wells  have  been  dug,  or  where  there  is  a  fountain.  After 
the  rains  have  fallen,  and  the  wild  water-melon  has  grown,  the  stock  no 
more  think  of  water;  they  eat  the  melons  instead,  and  their  owners  can 
thus  drive  them  for  summer  graring  to  districts  at  a  distance. 

A  large  Australian  stock-farmer  was  lately  asked  in  my  hearing,  in 
London,  what  news  he  had  from  his  manager  and  overseer.  He  WM 
u  Scotsman,  and  replied,  characteristically,  that  "the  news  was  good,  and 
yet  bad" :  the  stock  had  increased  so  that  there  was  neither  pasturage 
nor  water  enough  for  them.  *'  And  what  are  you  going  to  do  t "  he  was 
asked  :  "  Only  sink  a  few  more  wells  and  run  up  some  more  wire-fencing 
—that  is  all."  You  would  hardly  credit  it,  but  I  can  assure  you  it  is  tnie, 
that  this  energetic  way  of  meeting  difficulties  luu^  been  too  little  practised 
in  South  Africa.    There  is  as  yet  very  little  fencing ;  hardly  any  sheep 
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Spend  the  night  in  an  enclosed  grazing-field  in  South  Africa,  except  in 
lome  parts  of  the  Eastern  Province ;  usually  all  are  brought  home  to 
pens,  whore  they  are  housed  during  the  night,  thmi  treading  down  and 
destroying  the  pasturage  every  night  and  moniing  for  some  distance  round 
the  fsrm  steading.  With  the  energy  and  quiet  determination  of  mf 
AnstnJian  friend,  tiiere  is  no  doubt  that  ve  should  have  in  Becfauansland 
sad  other  parts  of  South  AMca,  an  Australia  thousands  of  miles  nearer 
England  and  Europe  than  the  one  at  the  Antipodes. 

South  Bechuanaland  is  an  open  grassy  country,  having  mueh  in  com- 
mon with  the  Transvaal,  the  Free  State,  and  the  eastern  part  of  the  Cape 
CSelony,  and  is  far  superior  in  appearance  and  in  actual  natural  value  to 
the  Kortii-Westem  Province  of  the  Colony  from  the  Karroo  nortihward. 
The  acacia  trees  which  are  found  at  the  foot  of  the  hills,  and  other  sheltered 
parts  of  the  country,  would  have  been  more  abundant  but  for  the  cold  in 
severe  winters.  I  remember  seeing  a  laige  tract  of  fine  acacias  in  South 
Bechuanaland  killed  by  the  frost  of  the  severe  winter  of  1875.  Then, 
the  districts  near  Kimberley  have  been  well-nigh  denuded  of  trees  in 
order  to  supply  iuel  for  the  engines  at  work  at  the  diamond  mines.  But 
this  destructive  work  has  been  rendered  less  necessary  and  less  remunera- 
tive since  the  opening  of  the  railway  to  Kimberley  in  1885,  as  coal  now 
competes  with  firewood.  The  wild  olive,  the  karee,  and  the  wilgerhout 
are  found  in  the  plains  and  by  the  river  banks  of  Sonth  Bechuanaland, 
while  the  mahatla  and  the  moretlwa  biLshes  give  variety  to  the  landscape, 
and  afford  grateful  shelter  to  the  stock  in  the  cold  weather.  The  Bechuana- 
land landscape  during  the  dry  winter  months  bears  a  solemn  grey  aspect, 
from  the  colour  of  the  ripened  prairie  grass,  but  a  lew  days  after  the 
first  rainfall  a  glorious  change  takes  place,  as  if  by  magic.  Grey  gives 
place  to  green,  and  Nature  with  lavish  hand  scatters  everywhere  brilliant 
flow  frs,  in  l  eautify  a  scene  which  in  many  cases  is  almost  tenantless  by 
man.  During  the  summer  months  the  rainfall  is  great  The  old  saying 
is  strictly  true  there  :  "It  never  rains  but  it  pours."  I  must  add,  how- 
ever, that  it  frequently  threatens  to  rain  without  doing  it.  You  sec  the 
storm  ill  the  distance — you  hear  the  growling  of  the  thunder.  On  it 
comes,  a  blinding  storm  of  dust,  warranted  not  only  to  enter  your  nicely- 
dusted  parlours,  but  your  own  eyes  and  mouth,  and  ears  and  nostrils. 
The  thunder  is  now-  at  its  loudest,  the  lightning  literally  blinds  and 
dazzles  you ;  and  sometimes  all  this  is  only  "  threatening,"  and  there  is  no 
rain.  After  such  a  paroxysm  the  copious  tears  of  Nature  are  welcome 
Indeed.  If  it  does  not  rain,  every  one  is  disappointed.  We  speak  of 
**a  fine  rain''  out  there — "het  lieve  regen,"  say  the  Dutch-speaking 
colonists — while  in  this  country  you  say,  with  an  heroic  eflbrt  at  resigna- 
tion, "  another  rainy  day."  What  has  to  he  done  in  Bechuansland  and 
in  South  Africa  is  to  conserve  the  rain  which  falls,  and  which  makes 
haste  to  escape  to  the  ocean. 

The  district  round  Kuruman  is  not  equal  to  some  other  parts  of 
Bechuanaland  for  grazing  purposes.  Like  some  parts  of  America,  it  is  so 
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tMf  and  the  natural  grasses  deteriorate  so  greatly  in  winter,  that  without 
artificial  foeding  breeding-stock  do  not  thrive  well.  But  with  a  little  help 
in  the  way  of  fodder  of  some  kind,  the  stoek  pull  through  the  edd 
weather. 

Bechuanaland  produces  iroui  copper,  and  gold.  Tlie  laat^mentioned 
metal  was  thought  of  no  more  value  by  the  natirea  than  copper.  When 
I  showed  the  chief  Sekhome  the  gold  as  it  was  seen  in  the  quartz,  he  at 
once  recognised  it  as  having  been  used  in  making  those  armlets  which 
are  so  rmuh  liked  by  native  women,  and  which  I  observe  have  been 
recently  introduced  into  this  country — an  African  contribution  to  fashion. 
But  while  iron  was  smelted  in  charcoal  furnaces  niid  made  into  hoes, 
adzes,  axes,  and  s]iL;irs,  knives,  razors,  and  awls,  or  needles,  the  Bushmen 
in  distant  parts  of  the  Kalahari  were  still  in  the  stone  age,  u^ing  flint 
axes  ami  arrow-heads,  as  the  New  Guinea  people  are  doing  to-day. 

Bechuanaland  is,  however,  first  of  all,  a  grazing  country,  suitable  for 
cattle  ranches.  Till  recently  it  was  o\  errun  with  game,  aiul  besides  these 
immense  trooi)S  living  on  its  grasses,  when  Eurojieans  first  visited  the 
country  they  fountl  the  people  in  {possession  of  largo  herds  of  long- 
hoi  net!  caLLle.  In  the  late  disturbances,  it  has  been  said  that  Maukoroane 
and  his  people  lo6l  some  40,000  head  of  cattle,  besides  flocks  of  sheep  and 
goats.  But  the  natives  were  agriculturists  as  well  as  the  owners  of  flocks 
and  herds.  Every  man  has  BtiU  his  patch  of  ground ;  among  the  more 
industrious  tribes  every  chUd  has  its  field  of  millet  and  sweet  eane,  so 
that  from  its  earliest  years  the  boy  or  girl  is  stimulated  to  personal 
exertion  and  to  the  holding  of  personal  property.  Without  irrigation  the 
natives  grew  several  kinds  of  millet  (sorghum),  a  grain  which  is  known 
extensively  in  Asia,  as  well  as  throughout  Africa,  as  the  staff  of 
life.  Pumpkins,  water-melons,  calabash  plants,  beans,  vetches,  ground- 
nuts), with  several  kinds  of  sweet-reed  (an  inferior  sugar-cane),  were  all 
grown  by  the  Bechuana  from  time  immemorial  Main  (or  mealies,  ss 
it  is  called  in  South  AiHca)  is  of  recent  introduction,  and,  like  the 
umbrella  and  the  basin,  came  from  the  East  Coast.  It  is  less  hardy  than 
the  millet,  but  crops  can  be  raised  without  irrigation.  Irrigation  was 
practised  by  the  natives  only  in  raising  dagga  (the  "  bang  "  of  India),  the 
wild  hemp,  which  many  are  fond  of  smoking.  Tobacco,  like  maize, 
was  introduced  more  recently,  and  is  successfully  grown  throughout 
Bechuanaland  and  South  Africa.  The  natives  used  it  chiefly  as  snnfl-- 
one  of  the  ordinary  salutations  in  North  Bechuanaland  having  reference 
to  this  custom.  With  irrigation  the  soil  and  climate  of  Bechuanaland  are 
very  productive,  growing  fine  wheat  in  winter,  and  a  crop  of  maize  on  the 
same  ground  within  the  year.  I  have  in  my  mimrs  eye  a  garden  which 
contains  apples,  pears,  {tlums,  peaches,  apricots,  nectarines,  Seville  and 
Mandarin  oranges,  two  kinds  of  figs,  lemons,  loquats,  quinces,  pomegra- 
nates, grapes,  almonds,  and  walnuts.  Of  course  a  garden  of  this  kind  i& 
not  raised  in  a  wilderness  in  a  day  ;  it  is  the  work  of  skill  and  industry 
duiing  years ;  but  what  I  want  to  show  is,  that  where  you  have  water  for 
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irrigation  your  labour  and  skill  will  be  seconded  by  a  beautiful  and 
fructifying  olimaite. 

Indeed,  tbe  elunate  of  Bechnanaland  is  one  of  the  finest  in  the  worid. 
The  eomitry  is  between  3000  and  5000  feet  above  the  searlevel.  We 
have  eold  weather  in  winter,  and  ice  on  the  pools  as  far  north  as 
Shoshong.  But  we  have  no  eold  and  damp  combined  j  onr  nun-fall  is  in 
summer,  modifying  our  hot  weather  by  the  delightful  coolness  which  suc- 
ceeds a  fall  of  welcome  ndn.  Between  May  and  September  we  do  not 
expect  any  rain — ^hardly  any  cloudy  weather — day  after  day  of  perfect 
loTeliness.  I  remember  asking  an  officer  in  the  late  Bechnanaland 
Expedition — "  Gould  you  make  any  suggestion  as  to  the  weaker  today 
in  the  way  of  improvement  t "  and,  after  thinking  a  little  and  considering 
tiie  possibility  of  a  growl  or  gnunhle,  he  admitted  he  had  no  suggestion 
to  make  !  Wo  liave  great  heat  at  mid-day,  but  the  earth  is  cooled  down 
every  night.  Many  afflicted  with  pulmonary  weakness  have  prolonged 
their  lives  by  going  to  South  Africa;  while  others  have  been  com- 
pletely cored,  becoming  robust  and  strong.  Others,  however,  finding 
employment  on  the  sea-coast,  or  in  some  inland  town  not  sufficiently 
removed  from  the  sea-board,  derive  only  temporary  benefit.  But  it  is 
unfair  to  say  that  the  climate  has  done  them  no  good,  inasmuch  as  they 
have  never  tried  it ;  for  the  climate  which  can  i-enlly  benefit  such  cases  is 
not  to  be  found  anywhere  on  the  coast,  or  within  the  coast-belt  which  is 
affected  by  the  sea-moif^ture. 

Of  course,  there  are  diseases  even  in  a  healthy  country  ;  but,  so  far  as 
my  observation  goes,  the  Bechuana  live  to  a  grcnt  nge,  and  compare 
favourably,  as  to  physical  vigour,  with  Europeans  ol  tlieir  own  age.  In 
llie  regions  of  the  Zouga  Kiver  and  Lake  Ngami  or  Nghabi,  as  also  in  the 
Zambesi  region,  we  have,  every  spritig  and  autumn,  malarial  fever. 
Natives  from  the  high-lying  parts  ol  Bechnanaland  seem  to  be  as  liable 
to  this  cluiialic  fever  as  Europeans.  When  promptly  met  by  suitable 
remedies,  no  disease  would  seem  to  be  more  aiiicuable  to  medicine  ;  and, 
even  in  cases  where  it  has  taken  a  firm  hold  of  a  person,  and  assumed 
the  form  of  a  weakening  ague,  change  of  air  and  the  free  life  of  the 
wagon  journey  have  been  known  to  effect  a  complete  cure  without  a 
visit  to  Europe.  In  a  dry  season,  when  the  early  lains  have  been  long 
delayed,  dysentciy  sometimes  appears— especially  in  years  of  scarcity 
smong  the  people.  Ophthalmia  is  known  everywhere  in  Africa, 
and  therefore  in  Bechnanaland.  Those  who  are  liable  to  this  most 
painful  disease  in  South  Africa  are  quite  free  from  it  in  this  conntiy. 
Whilst  it  is  very  painful  during  the  attack,  it  is  also  a  malady  which  is 
amenable  to  treatment;  and  I  have  not  known  a  case^  in  whidi  care  and 
attention  have  been  exercised,  where  any  real  damage  has  been  done  to 
the  vision,  though  such  damage  often  happens  where  ophthalmia  is  not 
attended  to.  Small-pox  and  measles  have  usually  appeared  together — 
passing  through  the  country,  and  then  being  entirely  unknown  for  years, 
till  fresh  contagion  once  more  travels  fiom  the  searcoast^  It  was  the 
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native  cnstoin  to  inoeaUkte  as  our  f orafathen  did  before  the  time  of 
Dr.  Jenner.  The  arm  is,  with  us,  the  ueoal  pUuse ;  the  natiTee  inoculated 
alio  on  the  leg  jost  above  the  knee,  and  on  the  forehead.  In  1863 
small-pox  appeared  at  Sboshong  before  I  conld  get  lymph  for  vaccination. 
I  therefore  practised  inoenktion— selecting  virus  from  children  in  whom 
the  disease  was  well  developed*  and  who  werOi  nevertheless,  able  to  walk 
about.  I  was  not  told  U  more  than  one  case  of  those  whom  I  inocnlatod 
being  confined  to  bed.  The  disease  itself  was  most  destnietive  of  life 
at  Shoahong,  and  throughout  South  Africa — chiefly,  I  am  afraid,  through 
absence  of  sufficient  attention  and  nursing. 

I  maj  mention  that  insanity  is  known  in  Bechnanaland,  although  it  is 
not  common.  To  be  insane  is  to  be  **  entered/'  in  the  Bechuana  language, 
— an  expression  akin  to  our  word  *'  possessed."  It  is  believed  that  the 
person  has  then  more  than  human  thoughts  to  guide  him ;  and  I  hav» 
known  Bechuana  take  with  them  presents,  and  gravely  consult  an  inssae 
person  on  the  thousand  and  one  quei>tions  on  which  human  nature  woukl 
like  to  be  informed  in  Bechuanaland  and  in  Britain.  The  natives,  of 
course,  had  no  asylum  and  no  jail.  If,  then,  an  insane  person  became 
dangerous,  and  threatened  or  took  life,  a  sharp  spear  soon  ended  the 
career  of  one  who,  a  few  days  or  hours  before,  had  been  gravely  consulted 
about  public  and  domestic  atiairs. 

A  few  words  now  as  to  the  ethnological  side  of  our  su!»iect.  There 
are  two  great  families  of  natives  in  Soiithr^m  Africa.  Tlic  t\v>t  is  the 
Gariepine  or  Yellow  people,  including  Hottentots,  Namaquas,  Koi;iiiiias, 
and  Bushmen.  This  family  is  not  numerous  :  it  inhabited  tlie  south  and 
south-west  part  of  the  continent.  In  the  obli<|ue  eyes  ;  in  the  fact  that, 
as  in  Chinese,  there  are  notes  or  tones  by  which  the  same  word  can  be 
changed  in  its  moaning;  in  the  custom  of  these  people  that  the  cow- 
milking  is  handeti  over  to  the  daughters  and  not  to  the  sons  of  the  family  ; 
in  the  languages,  which  are  sufTix-languages  and  also  sex-denoting,  we  find 
iiotliing  in  common  with  tlie  other  family,  which  hm  been  termed  the 
liaiiLu  family.  The  Bantu  uic  darker  than  the  Gariepine,  but  are  not 
black.  This  faiiuly  includes  all  the  other  tril^es  in  SouLli  Airica  up 
to  and  beyond  the  Equator,  and  to  it  tlie  Bechuana  belong.  Their 
language  denotes  the  plural  by  a  change  of  prefix,  or  addition  to  it,  with 
no  change  of  ailix ;  and  in  this  way  connects  the  people  with  the  South 
Sea  Islanders  more  than  with  the  Gariepine  people  who  are  their  next- 
door  neighbours.  Instead  of  **  daughter  "  meaning  the  milkmaid  of  the 
ftmily,  no  woman  may  enter  the  cattle-pen  of  the  Bantu  tribes — much 
less  milk  the  cows,  as  do  the  girls  of  the  yellow  tribes.  The  Bantu 
languages  are  not  sex^denoting ;  the  nouns  are  divided  into  a  certsin 
number  of  classes,  each  of  which  has  its  own  prefix  and  its  corresponding 
article  running  through  a  sentence,  reminding  one  of  the  use  of  the 
article  in  Qreek.  The  language  of  the  Bechuana  and  of  the  Basuto  ia 
one  and  the  same — while  Kaffir  and  Zulu  are  as  far  removed  from  it  as 
German  or  Dutch  would  be  from  English.  Belativelj  little  attention 
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has  been  paid,  as  yet,  to  the  South  African  languages  by  eomparatiTe 
philok^pstt*  The  late  Dr.  Bleek  made  a  fair  begiimiDg;  and  the  Rev. 
F.  W.  Kolbe  is  giving  great  attention  to  this  most  interesting  and 
important  sabjeet.  The  Utter  gentleman  holds  the  opinion  that  the 
Bsntn  languages  are  as  old  if  not  older  than  Sanskrit^  and  states  his  belief 
that  points  which  ate  nnezplained  satis&etorily  to  comparatiTe  philo- 
logists  by  Sanskrit^  find  an  explanation  in  the  Bantu.^ 

The  religious  views  and  obsci  \  ancos  of  the  Beehuana  would  favour  this 
opinion  rather  than  oppose  it  The  Beehuana  are  ancestor-worshippers ; 
there  is  a  sacred  dance  at  each  new  moon;  their  year  is  divided  by  a 
succession  of  ceremonies  of  a  religious  nature ;  once  a  year  there  is,  or 
ought  to  be,  the  introduction  of  sacred  fire  from  the  priests  for  the  use  of 
the  people ;  they  have  simple  rites  at  seed-time  and  harvest ;  they  are 
believers  in  amulets  and  charms  or  fetiches,  which  in  North  Bechuanaland 
develop  into  what  is  called  an  idol, — that  is,  a  fetich  too  large  to  be  carried 
about  on  the  }>ersoii,  and  which  has  a  place  devoted  to  it  in  the  enclosure 
of  a  priest  or  sorcerer.  Worship  in  a  dense  throve,  on  high  pkfos, 
sacrifice  at  the  toml^  of  an  ancestor,  shaving  the  head  in  certain  ways, 
wearing  old  garments  when  in  mourning,  puitiTii:  aslu  s  over  the  eyes 
at  the  time  of  bjirying  the  dead, — these,  and  mauy  other  observances 
of  the  Beehuana,  carry  the  astonished  Eui'opean  back  through  mtoky 
centuries,  to  tlie  time  when  the  patriarchs  lived  and  tended  their  flocks. 
As  a  young  man  studying  to  be  a  native  minister  remarked  to  me,  when 
reading  about  the  cusLuma  of  the  neighbouring  Canaanitish  nations  which 
the  children  of  Israel  were  warned  against,  "Uur  people  must  surely,  at 


'  I  am  not  qualified  to  jiass  an  opinion  on  this  subject ;  hut  I  can  tt-stifV  to  the  copious- 
aesi,  symiuetrtcii]  and  philuaopbic  arraugenieut,  uud  absolute  beauty,  of  the  language  of  tbe 
Bedroaaa  mi  th«  BMutow  It  bu  m  eUck  llk«  the  Zulu,  or  Kafflr,  or  GAriepliie  languagw. 
Tliere  is  nothing  aV)r»i)t  in  the  language— n  word  always  ends  in  a  vowtd  or  in  the  ringing  tiff, 
tLi  tstphe  {Uil/i  of  the  Hebrew),  a  spring-buck  or  gazelle  ;  logong,  a  piece  ol  wood.  A  few 
words  will  give  you  mhim  notion  of  the  nature  of  the  language,  and  the  way  in  which  tbe 
flnnte  aio  formed. 


Logadinia,  V'jhtniuii  :  luapotopoto,  loatrr/ath ;  npongorcpo,  grvwhling :  loshn,  tfeath ; 
lesedi,  light;  iebihi,  darkness,  are  all  expressive  words.  A  few  forms  of  the  verb  may  he 
given :— Diba,  to  work ;  dihela,  to  work  /or,  or  serve ;  dihisa  to  catm  to  work  ;  itiba,  to 
work  itihela,  to  work/or  oneadf;  modihi,  he  who  works— «  worker;  modihedi,  ht 

who  works  for  anothor— a  servant ;  moitihedi,  he  who  serves  himself. 

A  sentence  is  thus  constructed :— Batbo  ba  taile :  Feople  have  come.  Batbo  ha  ba 
haintle  ba  tsile  :  People  who  are  beautiful  hxn  «om«.  Batho  ha  ha  haintle  ba  taile ;  ba 
ramilwe  ke  kgosi  ea  bona ;  ba  tla  bulcla  kamosho :  Beantiflil  people  have  come ;  they 
bate  been  waA  hy  their  ebiof ;  they  will  tell  their  nem  to-morrow. 


SXNCnTLAR. 

Mooona»  wuut, 

.Mosadi,  trvman, 
Pheho,  wind. 
l^pea,  bnuthf  9jpint. 
Lobaha,  a  feather. 
Letsatse,  mn,  da;/. 
Ngwedi  or  Kbwcdi,  moon. 
Naledl,  «far. 


Banona,  men. 

Basadi,  vmnett. 
Diphebo,  vnnd». 
Meoea, 

Dipbaiia,  featlurs. 
Malatsi,  sum,  days. 
Dikbwedi,  mo<ma,  umith^. 
Dinaledi,  «lar*. 
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some  time,  have  been  in  those  regions,  for  these  are  the  costoms  which 
they  still  practise." 

You  would  hardly  be  prepared  to  be  told  that  we  have  among  the 

Bantn  people  in  South  Africa  examples  of  the  various  modes  of  govern- 
ment  which  have  obtained  in  Europe  ;  but  such  is  the  case.  There  is,  first 
and  simplest,  the  patriarchal  form,  in  which  each  head  of  a  family  is  the 
equal  of  Ids  neighbour,  and  there  is  no  general  govt  rnment  This  form 
obtained  among  the  Damara,  the  Mashona,  and  the  Makalaka,  the  last 
two  being  the  most  industrious  and  most  advanced  tribes  as  to  skill  in 
handicraft ;  only  they  have  been  broken  up,  and  almost  destroyed  by  the 
attacks  of  more  warlike  tribes.  Next  we  have  the  limited  chieftainship — 
that  is  to  say,  the  head-men  have  over  them  and  the  tribe  a  head  or  chief 
who  hiis  greater  power  than  any  one  of  them,  but  who  cannot  act 
alone  cither  in  making  war  or  peace,  but  must  be  guidefl  by  the  advice 
of  his  "  younger  brothers  "  or  head-men.  The  Berhuana  and  Basuto  are 
illustrations  of  this  mode  of  government.  The  t>usiness  of  tlie  tribe  is 
really  transacted  by  the  chief  and  his  head-men  ;  but  it  is  cust  unai}  to 
assemble  a  pitsho^  or  general  council  of  the  tribe,  when  the  programme  of 
the  chief  and  head-men  is  brought  forward,  advocated,  and  usually,  though 
not  always,  earned  thronirh.  These  tribes  were  industrial  and  com- 
mercial rather  than  warlike,  buL  iiad  cohesion  enough  to  act  in  self-defence. 
Cattle-lifting  was  the  great  object  of  their  wars,  when  they  did  take 
place,  and  their  skill  in  everytluug  connected  wiUi  such  an  operation 
was  very  remarkable.  The  head-men,  and  commoners  also,  usually  had 
property  in  stock ;  every  one  had  his  garden,  and  each  division  of  a  town 
had  its  own  htmting-fidd. 

We  come  next  to  the  warlike  tribes^  who^  in  Africa  as  elsewhere,  live 
under  a  despotic  or  one-man  form  of  government.  The  Zolns  and  Eaffits 
were  instances  of  this  mode  of  government]  the  Matebele  Zulus,  under 
Lobingula,  the  son  of  Mosetekatseii  still  retain  this  form,  althoii^  in 
Matebeleland  it  has  been  greatly  modified  by  the  teaching  of  Christianity, 
and  by  constant  commercial  dealings  with  English  traders.  Some  years 
ago  the  commoner  among  the  Zulus  was  simply  a  soldier.  He  had  little 
or  no  property  except  his  weapons,  and  if  he  were  ever  pennitted  to 
marry,  it  would  be  after  years  of  soldier  fife,  and  as  the  reward  of  his 
actions  in  the  field.  The  Zulu  town  consisted  of  a  row  or  rows  of  huts 
round  an  immense  cattle-pen.  The  cattle  in  the  pen  were  the  chief's; 
the  huts  surrounding  the  pen  were  occupied  by  his  soldiers,  who  were 
there  to  defend  them.  The  whole  country  was  one  citadel,  every  militaiy 
town  being  within  easy  distance  of  othen  on  every  side,  while  outside 
the  country  there  was  a  devastated  unpeopled  region  like  the  bare  open 
space  on  each  side  of  a  well-placed  fortress.  When  the  stranger  touched 
the  Matebele  country,  after  crossing  the  unoccupied  territory,  he  was  at 
on'^f  announced  at  headquarters,  and  he  could  not  move  a  step  forward 
without  permission  from  the  chief.  I  have  never  read  of  cruelty  exceed- 
ing that  of  those  warlike  tribes  living  under  despotic  chiefii.   They  spared 
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neither  old  men  nor  old  women  when  a  town  was  at  their  mercy.  The 
girb  and  hojs  they  took  as  capMvee,  their  little  brothers  and  Bisters  who 
coald  not  vnSk  along  with  them  were  remoFselessly  put  to  death.  As  a 
soldier  said  to  mo,  They  would  only  have  been  devoured  by  the  wolves 
if  we  had  not  killed  them." 

In  a  war  between  Bechuana  chiefs,  the  women  in  the  olden  time  did 
not  leave  the  town.  Fighting  then  only  with  the  spear  and  battle-axe, 
the  men  aIo!ie  were  attacked,  and  there  was  no  danger  in  those  days  from 
stray  bullets;  but  when  the  Zulus  or  Matebele  were  expected  to  attack  a 
Bechuana  town,  all  women  and  children  were  hurried  off  to  inaccessible 
cavef5  in  the  mountains  known  only  to  the  Bechuana,  and  the  men  of 
the  tribe  remained  clown  below  to  defend  themselves  as  best  they  could 
from  their  ruthless  enemies. 

A  survey  of  South  African  modes  of  government,  therefore,  shows  us 
that  the  one-man  government  is  confined  to  warlike  tribes,  wlio  practise 
little  tribal  industry,  wliose  gardens  even  are  usually  cultivated  by  slaves, 
and  who  are  constantly  at  war  with  the  neighbouring  tribes.  At  the  other 
extreme  we  have  the  advanced  Mashona  and  the  industrious  Makalaka 
smelting  their  iron,  growing  their  rice,  millet,  maize,  and  cotton — weaving 
the  latter  into  blankets  and  shoulder-cloths  ;  but  possessed  of  no  tribal 
cohesion — one  man  as  goud  as  another,  and  therefore  all  practically  at 
the  mercy  of  a  warlike  enemy.  Between  these  extremes  we  have  the 
tribes  with  limited  chieftainship,  with  more  cohesion  than  the  Mashona, 
on  one  hand,  and  a  curb  on  the  chieftainship,  to  prevent  it  from  becoming 
despotism,  as  among  the  Matobele,  on  the  other  hand.  As  a  matter  of 
kei,  tbe  public  buahiess  of  Basutoland  or  Bechuanaland  has  been  con- 
ducted  by  chief  and  people  from  time  immemorial ;  and  Dr.  Livingstone 
has  recorded  his  appreciation  of  their  ability  in  public  speaking,  as  well  as 
in  managing  their  public  affSiura.  Of  oonrse,  the  chief  of  a  warlike  tribe 
is  proud  of  his  position  and  his  power.  "The  Bechuana,"  sud  Lobingula, 
the  son  of  Moselekatse,  to  me,  "are  like  little  birds  on  the  branches  of 
trees;  and  their  chief  is  only  one  of  the  birds.  One  says,  *  cheep,'  and 
the  other  answers,  *  cheep,'  but  where  is  the  mastorhood )  Here,"  holding 
up  a  single  finger,  he  added,  "in  this  country  there  is  only  one  voice 
heard;  it  is  for  all  others  to  listen  and  obey."  Perhaps  in  the  distant 
future  the  kings  of  men,  of  whom  we  are  told  that  we  ought  to  discover 
them  and  place  them  over  ns,  will  also  be  princes  of  peace,  and  true 
fathers  of  their  people.  At  present  our  survey  of  the  grofmig  efforts  of 
South  Africans  in  the  art  of  government  teaches  us  that  men  cannot  live 
in  this  world  at  present  unless  they  are  able  to  defend  themselves  in  it; 
and  that  when  a  nation  is  united  and  powerful,  and  under  a  despot,  it  is 
almost  sure  to  go  to  war  with  a  neighbour  who  has  less  warlike  organisa- 
tion. Able  to  defend — yet  not  constituted  to  attack — the  happy  medium 
would  seem  to  be  reached  in  these  communities  where  the  supreme 
power  is  tempered  by  the  advice  of  the  great  in  the  land,  and  also  by 
the  voice  of  the  common  people  freely  spoken.  .  Such  would  seem  to  be 
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the  lesson  to  be  derived  from  the  primitive,  and  yet  entiroly  diarimiUr, 
methods  of  government  which  we  have  briefly  reviewed. 

2dAT£B£LRLAjiD. 

The  Matebele  broke  away  from  the  iron  rule  of  Ghaka^  the  great 
chief  of  the  Zuliu,  and,  led  by  Moselekatse,  moved  northwards,  first 
into  the  southern  part  of  what  is  now  the  Transvaal.  Afterwards 
they  proceeded  further  northward,  not  entering  what  we  now  call 
Bechuanaland,  but  occupying  the  central  part  of  the  Transvaal,  from 
which  they  drove  out  the  previous  native  Bechuana  and  Basuto  occu- 
pants. The  Mateb^  were  altogether  about  ten  years  in  occupation  of 
part  of  the  Transvaal  country,  when  they  themselves  were  compelled 
to  flee,  after  having  been  attacked  by  Korannas  and  half-castes  under  Jan 
Bloem,  and  by  certain  Dutch-speaking  farmers  or  Boers,  who  were  looking 
out  for  a  new  country,  and  who,  it  must  be  remembered,  had  been  first 
attacked  by  the  Matebele  as  they  approached  their  country.  But  what 
caused  the  tiight  of  Mosclekatse  northward  was  the  appcnranco  on  his 
track  of  a  large  army  of  Zulus,  from  whose  sway  and  his  people 
were  fleserters.  A  bloody  and  decisive  engagement  was  fought,  the 
result  of  which  was  that  the  Matebele  carried  their  short  Fiiears  and  their 
ruthless  hal)its  northwards  again,  and  made  a  country,  then  occupied  by 
industrious  and  peaceful  tribes,  the  wilderness  which  the  traveller  now 
finds  it.  The  emigrant  farmers  settled  in  the  country  evacuated  by 
Moselckatse;  and  the  tribes  which  had  fled  from  him  in  all  directions  a 
few  years  before,  also  returned  to  their  former  districts ;  for  the  emigrant 
farmers  were  able  to  occupy  only  a  small  portion  of  the  rich  and  beautiful 
rouiitry  to  which  they  had  now  fallen  heirs.  I  do  not  atay  to  describe 
the  Transvaal  country  or  to  note  the  events  of  its  liistory.  I  wouW  only 
reiiKu  k  [li'dt,  with  defined  boujuluries,  with  perfect  freedom  in  its  excicise 
of  self-government,  and  with  jieacc  outside  its  borders,  there  is  doubtless 
a  periwl  of  prosperity  before  the  Ti-ansvaal,  which  will  be  hastened  by 
those  important  mining  industries  which  are  no  doubt  destined  to  afiect 
its  history,  as  they  have  done  that  of  Australia  and  California. 

Following  the  steps  <tf  the  Matebele,  we  find  tliat  they  proceeded 
northwaid,  clearing  the  country  before  them,  till  pert  of  the  tribe  reschsd 
the  Zambesi  Jtiver,  with  the  intention  of  crossing  it.  In  this,  however, 
they  were  unsuccessful ;  and  the  thought  of  remainmg  in  what  is  now 
called  Matebeleland  was  probaUy  developed  into  a  resolution  by  their 
success  in  recovering  tlieir  cattle  from  the  farmers  of  the  Transvaal  on  the 
only  occasion  on  which  the  latter  ventured  to  carry  war  into  Matebele- 
land. The  Boers  succeeded  in  capturing  some  Matebele  cattle^  and  in 
c<mveying  them  a  certain  distance  southward,  but  were  then  assailed  by 
the  l^tebele  army  in  the  night,  and  the  cattle  retaken.  This  was  the 
last  occasitm  on  which  the  Trsnsvaal  farmers  and  the  Matebele  had  an 
engagement  For  many  years  the  Matebele  were  quite  cut  off  from  the 
outside  world. 
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The  first  n-agon-road  from  Shoshong  to  the  Matebele  countiy  was 
made  by  Dr.  Motlkt,  who  was  accompanied  and  mucli  assisted  by  Mr. 
Samuel  Edwards,  himself  the  son  of  a  BechuanaUiid  musionary.  The  road 
to  the  Lake  Nghabe  was  made  by  Dr.  Livingstone,  and  so  was  the  road 
to  the  Zambesi.  Dr.  Motfat  had  visited  Moselekatsc  while  the  latter  was 
living  in  what  is  now  the  Transvaal,  and  had  made  the  most  favourable 
impre>'sion  on  the  mind  of  tlie  great  chief.  Tlie  signal  success  of  Dr. 
Smith's  expedition  was  also  ranch  owing  to  the  fact  that  MofTat  accom- 
panied it.  After  his  (light  northwards,  and  the  lapse  of  man}-  years, 
Moselekatse  was  greatly  pleasetl  that  he  had  been  "  found  out,  "  as  it  a\  ere, 
by  his  former  friend,  and  Dr.  Moffat  and  Mr.  Edwards  wert;  received 
with  much  kindness  and  attention.  At  a  later  date  (1859)  a  missionary 
party  were  introduced  into  the  country  by  Dr.  Mofrnt  with  Moselekatse's 
consent,  and  they  were  given  the  station  of  luyatc  for  their  residence, 
and  on  the  wiiole  they  have  been  well  treated,  considering  the  and 
bloodthirsty  character  of  the  people  amung  whom  they  live.  However 
many  head-iutjii  uiaj  liavc  been  put  to  death  on  some  trumped-up  charge 
of  witchcraft,  tiie  missionaries,  and  the  traders,  who  soon  followed  them, 
and  their  property,  have  been  perfectly  safe.  Their  direct  success  as  mis- 
ikHiarieB,  from  a  etaftistical  point  of  view,  has  been  small  indeed.  If  they 
have  enrolled  a  church  at  all,  it  ia  quite  a  small  one.  But  the  social 
change  which  has  taken  place  through  their  efforts  in  the  amelioration  of 
Matebele  society  already  amounts  to  a  revolution,  and  no  doubt  in  due 
time  the  spiritual  results  will  also  become  apparent. 

Dutch-speaking  men  from  the  Transvaal  soon  followed  the  English 
into  Matebeleland,  and  asked  and  obtained  permission  to  hunt  elephants 
and  other  large  game.  This  was  another  way  of  instructing  the  Matebele 
in  arts  of  peace  *,  they  soon  came  to  see  the  value  of  ivory,  ostridi  featheii^ 
and  the  skins  of  game ;  and  gradually  the  chief' recognised  the  right  of 
the  common  soldiers  to  the  possession  of  individual  property.  But  the 
beauty  of  the  country  in  which  they  were  hunting  from  year  to  year  had 
made  a  deep  impression  on  the  Transvaal  men,  and  their  Zulu  guides 
reported  to  the  chief  that  they  were  giving  certain  ])laces  new  names  in 
tbeir  ovm  language,  as  if  th(\y  wanted  to  tiike  the  country.  This  gave 
the  chief  the  occasion,  for  which  he  was  no  doubt  on  the  outlook,  of  for- 
bidding farmers  from  the  Transvaal  from  hunting  in  li^tebeleland  and 
Mashonaland. 

Sir  Charles  Warren  sent  on  a  party  from  Sliosh<tug  to  announce  to 
Lobingula  that  Her  Majesty  had  as.sumed  a  protectonitc  in  North 
Bechnanaland,  as  well  as  South  Rechnanaland,  and  that  Khame  was  now 
under  the  protection  of  Her  Majesty.  The  party  was  well  received  by 
the  chief,  and  it  is  remarkable  that  theii'  head  was  .Major  Samnol  Edwards, 
who,  thirty  years  before,  had  assisted  Dr.  MoiiaL  in  linding  out  where  the 
Mate) tele  trilte  was.  Lobingula  expressed  himself  in  a  friendly  way  with 
refereiicf  to  the  English,  and  wished  to  know  what  boundarydine  we 
would  give  him.   Of  course  no  Zulu  or  ^latebele  would  speak  respectfully 
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of  Bechuana  or  BaButo,  as  the  latter  do  not  belong  to  the  warlike  races. 
Yet  Lobingnla,  as  is  well  known,  has  a  personal  regard  for  Khame,  sad 
has  expressed  his  admiration  of  his  character.  Both  Moselekatse  and 
Lobingula  have  the  highest  appreciation  of  the  English,  and  there  is  no 
reason  to  donbt  that,  if  our  affairs  are  well  managed  in  these  regions,  s 
pacific  and  favourable  arrangement  may  be  made  with  the  chief. 

Mashonaland. 

Mashonaland  lies  north,  north-east,  and  east  of  Matebelelaud.  A&  1 
have  already  said,  the  Mashona  have  been  wellnigh  destroyed  as  a 
people,  along  with  the  Banyai  and  Makalaka — these  tribes  being 
closely  allied  in  language,  and  in  manners  and  customs.  They  are  the 
best  husbandmen  in  South  Africa;  hAve  the  greatest  variety  of  grains 
and  fruits ;  are  the  best  workers  in  iron ;  grow  also  their  own  cotton, 
and  weave  it  themselves  into  blankets  and  shawls.  They  are  darker 
than  the  tribes  to  the  south  of  them,  but^  as  you  are  already  aware,  an 
of  the  same  Bantu  family. 

Mashonaland  is  perhaps  the  finest  country  in  Southern  Africa;  its 
low-lying  parts  being  apparently  richer  than  those  of  Natal,  while  its 
high-lying  reaches  are  capable  of  rearing  wheat  and  other  productions  of 
a  more  temperate  climate. 

The  discovery  of  ancient  gold  mines  in  Bechuanalsnd,  Matebeleland, 
and  Mashonaland  by  Herr  Mauch  and  Messrs.  Hartley  and  Cifford,  in 
1866,  was  an  event  the  due  importance  of  which  has  yet  to  be  fully 
realised.  For,  about  the  same  time,  the  discovery  of  diamonds  took 
placo  at  a  point  much  nearer  the  southern  ports,  and  this  was  followed 
by  the  discovery  of  the  Transvaal  gold  mines.  The  loose  £uiopean 
population  which  is  atteacted  to  some  new  ** rush"  or  discovery  woidd 
inevitably  have  found  their  way  to  the  northern  gold-fields  hut  for  the 
discovery  of  diamonds  anrl  gold  much  further  south.  The  diggers,  of 
course,  asked  themselves  and  one  another,  as  the  shopman  asks  yon  in 
large  characters  on  his  windows,  "Why  go  further!"  And  so  Matebele- 
land and  Mashonaland  gold  is  held  fast  in  those  secret  and  well-guarded 
store-chambers  of  nature  till  the  hand  of  intelligence  and  industry  appears 
to  open  the  door  and  bring  forth  the  treasure. 

The  first  idea  of  the  Matebele,  when  they  heard  of  the  riches  of  the 
country  which  thoy  had  devastated,  was  that  white  men  niij^ht  be  allowed 
to  take  aM'ay  the  "stone  with  the  metal  in  it;"  a  white  man  might  load 
lip  these  stones  as  lie  loaded  np  ivory  ;  but  he  must  not  l»niltl  a  house, 
and  he  must  not  bring  wife  or  cliildron,  noi-  ninst  he  bring  his  stock  to 
depasture.  When,  however,  they  found  tlmt  this  was  not  the  way  in 
whicli  gold  could  be  workeil,  they  bt^came  very  uneasy,  expecting,  of 
course,  an  invasion  of  white  men.  The  Transvaal  Government  increased 
this  feeling  by  sending  a  messenger  to  the  chief,  requesting  that  he  would 
cede  to  the  Transvaal  the  right  to  conduct  the  mining  industry  in  his 
country.    Not  only  was  this  not  acceded  to,  but  the  messenger  himself 
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VIS  glad  when  he  foinid  l^imBelf  aafely  beyond  ihe  border  of  the  Matebclc 
country.  The  fact  was,  the  Matebele  diaeredited  the  professed  aaxiety 
of  the  TnuiSTaal  people  to  engage  in  gold-digging,  and  regarded  his  pro- 
fMoed  hunneae  as  a  blind,  and  the  messenger  himself  as  a  spy. 

No  one  has  worked  these  northern  mines  except  at  Tati,  which  is 
oatdde  the  Matebele  country,  on  the  south.  It  is  said  that  Lobingula  has 
already  granted  '*  concessions  to  certain  white  men  of  gold  mines  in  these 
annferous  regi  ons.  If  these  men  were  to  commence  operations  they  would 
be  able  to  prove  that  Lobingula  reaUy  understood  what  the  paper  meant 
vhich  he  signed.  In  Swaziland  such  grants  have  been  made  by  the  natives 
to  gold  companies,  who  are  working  their  mines,  and  no  incoming  govern- 
ment would  overturn  rights  which  are  thus  evidently  conceded  by  the 
native  owners  of  the  country.  But  papers  signed  in  secret^  and  kept  in 
leeret,  would  probably  occupy  quite  a  different  position  in  the  eye  of  an 
incoming  European  Government.  What  the  Matebele  refused,  when 
adced  by  the  measenger  of  the  Transvaal,  and  what  they  would  resent  if 
attempted  by  force  or  surreptitious  means,  they  will  grant  to  Her 
Majesty's  Government  when  the  subject  is  rightly  brought  forward.  The 
Matebele  now  know  the  preat  vahic  of  the  metal  which  is  found  in  the 
quartz  and  in  the  river  sand  of  Mashonaland,  when  the  industry  of  white 
men  has  been  applied  to  it.  They  know  also  that  the  same  gold  is  at 
present  of  no  value  whatever  to  them,  as  they  do  not  attempt  to  procure 
it  for  themselves.  If  our  Government  is  what  it  always  loudly  pro- 
fesses to  be,  this  gold  region  should  be  opened  up  and  worked  without 
bloodshed. 

Many  of  you  are  aware  that  all  the  gold  region  which  I  am  now 
describing  has  been  worked  before  at  some  very  remote  period  in  human 
history — by  whom,  no  one  knows  as  yet  with  certainty.  But  from  the 
fact  that  the  niins  of  stone  forts  are  founrl  wherever  there  were  large  gold 
workings,  it  appears  to  me  that  the  mines  were  worked  by  people  who 
wern  strong  cnou^li  to  hoM  tlieir  own  with  the  help  of  those  forts,  Init 
wlio  had  not  made  themselves  the  actual  or  undisputed  masters  of  the 
coujitry.  A  few  days  a^o  I  came  upon  an  illustration  by  tlie  well-known 
traveller  ami  artist,  Mr.  W.  Simpsun,i  of  a  tower  uf  refuge,  wliieh  is 
actually  in  use  on  the  Persiaii  frontier  in  case  of  a  Turkoman  attack. 
The  people  throw  aside  their  Rpa(ies  or  hoes  and  flee  to  the  tower,  while 
the  1  ui  komans  seek  to  cnt  them  otl'.  The  ornamentation  of  this  tower  on 
the  Persian  frontier  is  similar  to  that  on  the  old  forts  in  South  Africa. 
We  must  i;o  back,  then,  in  imagination  to  the  earliest  times,  and  see  in 
these  forts  the  work  periiaj>s  of  Phcenician  woi  kmen,  who  dressed  the 
hard  stones  carciuliy  lui  ihey  were  the  shape  of  a  common  hriek,  only 
broader  and  not  quite  so  thick.  W  ith  such  stones  they  raised  walls 
which  in  one  place  are  still  30  feet  high.  They  are  10  feet  broad  at  the 
foundation,  narrowing  as  they  ascend,  and  are  built  without  mortar. 


'  iJarjKi  'g  MagaziMf  March  IlhislraUd  Lomlon  .V{-</-«,  2itli  April  1>S85. 
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Immense  forest  trees  are  found  within  some  of  those  ancient  enclosures — 
trees  wliich  have  taken  many  years  to  grow. 

Perhaps  the  Phtvuician  fleet  from  the  Red  Sea  or  the  Gulf  of  Akiba!) 
brought  those  early  atlventiin^rs  an«l  workers,  who,  oxploriiig  westwards 
from  Sofala,  reared  fort  after  fort,  liolding  the  miue  and  smelting  the 
ore  in  a  hostile  country.  It  would  apj)ear  certain  that  the  gold  mines  were 
worked  from  the  east.  The  best  forts  are  towards  the  cast — the  greatest 
Dumber  of  men  had  been  sheltered  there ;  northiraxd  there  were  smaller 
forts,  as  far  as  the  region  of  the  Zambesi ;  southward,  as  for  as  the  Lhn- 
I>opo,  and  perhaps  further  south ;  westward,  there  are  ruius  beyond  the 
longitude  of  Tati.  Such  was  the  extent  of  the  gold-field  which  these  ancient 
{>cople  worked  from  the  East  CSoast  When  they  departed  from  the  country, 
they  seem  to  have  left  no  record  or  tradition  of  themselves  behind.  Were 
the  workers  cut  off  entirely  by  the  sudden  appearance  of  warlike  and 
powerful  people,  or  were  they  suddenly  called  out  of  the  country,  as  were 
the  Romans  from  Britain  t  We  at  present  have  no  means  of  knowing. 
But  the  district  to  which  I  am  referring  is  all  but  unexplored ;  for  those 
who  have  visited  it^  and  have  brought  out  the  information  which  we  now 
possess,  made  no  thorough  search  for  archaeological  remains.  Milton,  in 
Paradise  Lost,  guessed  that  Sofala  might  be  Ophir,  and  the  guess  of 
our  great  {)oet  will  probably  be  fully  proved  in  the  course  of  time  to  be 
historical  fact. 

I  fancy  I  hear  some  one  say,  "  You  are  doing  the  worst  service  you 
could  for  that  country  by  letting  it  be  known  that  these  are  old  worldngVi 

and  especially  by  hinting  that  such  sharp  people  as  Jews  or  PhcBniciana 
worked  tliem  and  then  gave  them  up.  Depend  on  it,  there  is  not  much 
gold  loft/'  our  cynical  friend  will  say.  But  I  bcf^  you  again  to  notice 
tliat  a  person  in  my  position  \vd<,  of  course,  to  tell  that  which  is,  as  far  as 
he  knows  it ;  and  seeondly,  I  stated  that  while  we  knew  the  mines  had 
been  worke<l,  we  were  in  entire  ic^norance  as  to  why  that  working:  had 
been  given  up  ages  ago;  thirdly,  and  most  satisfactory  of  ail,  gold  has 
been  frxiiid  in  reefs  in  districts  which  have  never  been  worked;  and  in 
places  sucli  as  Tati,  where  English  skill  and  energy  have  done  something 
in  the  working;  of  one  out  of  several  mines,  the  tpiartz  is  found  at  no  great 
tlepth  quite  uuiuterfered  with  by  human  hand  at  any  previous  time,  and, 
as  I  can  myself  testify,  of  surpassing  richness, 

TiiE  Work  of  the  Ibipbrial  Governubnt  in  South  Africa — 

Shirking  it  and  Facing  it. 

Whilst  the  British  Government  hits  carried  on  the  utlairs  of  South 
Africa  for  more  than  eii^lity  years,  we  have  done  so  without  a  settled 
policy,  and,  indeed,  iu  great  ignorance  of  the  country  which  we  were 
go\  eriiing.  Mr.  Gladstone,  in  1881,  well  described  our  habitual  atti- 
tude; in  South  Africa "  We  have  been  striving  against  a  series  of 
difficulties,  and  endeavouring  to  stave  off  the  evil  days.''  Sir  Hercules 
Kobinson,  the  present  High  Commissioner,  speaking  in  London  in 
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1884,  said  :  "  The  <|uestion  of  frontier  policy  remains  the  most  diffi- 
cult one  with  which  we  liave  to  deal.  Heretofore,  as  regards  border 
troubles,  this  country  h«w  alternated  between  doing  nothing  and  fighting." 
But  while  it  has  unfortunately  been  true  that  we  have  had  no  settled 
policy  in  South  Africa,  it  is  equally  certain  that  we  have  cherished  higli 
tsm  in  that  country  ;  and  in  a  rough,  blundering,  and  most  expensive 
manner  we  hare  seciued  those  aims.  Our  first  action  was  to  give  freedom 
and  citisenship  to  the  Dutch-speaking  people,  whom  we  found  in  two 
separate  places  in  the  Gape  Colony  in  revolt  against  the  former  Govern- 
ment) which  held  them  as  serfs  rather  than  as  free  colonists.  Thus,  for  all 
purposes  of  comparison  with  other  colonies,  it  is  only  fair  that  the  real 
beginning  of  the  colonial  history  of  the  Cape  should  be  reckoned  from 
the  commencement  of  this  century.  Britain  next  proclaimed  that  all 
who  were  not  in  actual  slavery  should  enjoy  the  rights  of  citisens  before 
the  common  law.  This  was  a  wise  enactment,  and  has  had  a  most  bene- 
ficial tendency  ;  but  of  course  it  met  with  some  opposition  from  the  more 
ignorant  borderers  at  the  time  it  came  into  practice.  The  next  aetion  of 
Britain  was  the  emancipation  of  her  slaves  in  all  parts  of  the  world,  and 
necessarily  at  the  Cape.  The  coloured  population  of  the  Cape  Colony, 
descended  from  these  slaves  and  serfs,  form  the  ver>'  useful,  and,  on  the 
whole,  well-behaved  labouring  population  of  to-day.  Consider  for  one 
moment  the  magnitude  of  the  deliverance  which  was  thus  effected  by 
Britain  for  the  Eiuopean  population  of  South  Africa.  W  e  are  slowly 
spreading  northward.  Had  it  not  been  for  Britain,  we  should  have  ))een 
doing  so  as  an  enslaving  and  sla\'e-holding  connnuni' y.  In  the  history  oi 
the  United  States,  we  can  read  the  convulsion  ami  tiie  bloodshed  from 
which  iiritain  has  saved  the  Kiuopoans  and  the  natives  of  South  Africa. 
In  the  United  States  the  siave;^  were  few  and  the  white  men  numerous, 
and  yet  how  tremendous  was  the  struggle  before  the  wrung  was  riglited  ! 
In  South  Africa  the  natives  were  far  more  numerous  than  the  whites.  If 
the  enslavement  of  a  few  brought  such  dire  results  u\x>n  the  whole  United 
States,  what  must  a  slave-holding  policy  have  entailed  upon  South  Africa  1 
Education  and  Christianity  would  have  done  their  usual  elevating  and 
ennobling  work  among  the  enslaved.  Inevitably,  and  by  the  same  influ- 
ence, the  European  society  itself  would  have  been  split  into  slaveholders 
and  abolitionists.  The  mind  Is  appalled  at  the  contemplation  of  the  dark 
Slid  fierce  struggles,  with  the  inevitable  blood-stained  convulsion,  which 
must  have  characterised  the  history  of  South  Africa  but  for  the  guiding 
ideals  of  Great  Britain — a  country  which,  with  all  its  faults  and  its  mean- 
nesses, holds  Its  present  position  in  the  world  because  Its  people  are 
righteous  and  f alr4ealing  at  heart ;  and  it  will  continue  to  exist,  and  to 
prosper  as  an  empire^  so  long  as  its  people  are  righteous,  especially 
towards  peoples  weaker  than  themselves. 

I  have  already  said  that  the  tendency  of  the  European  population  in 
South  Africa  is  to  spread  northward,  just  as  the  same  people  spread  west- 
ward in  America.   One  great  mistake  which  Britain  made  was  to  allow 
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the  formation  of  separate  European  govemiDeDts  outside  the  Colony. 
We  have  now  the  example  of  the  United  States  of  America  in  this  matter. 
They  fought  to  retain  that  unity  whioh  we,  unfortunately,  pennittad  to 
be  destroyed  in  South  Africa.  It  was  thought  to  be  a  masterstroke  of 
policy  at  tlie  time :  it  was  simply  the  result  of  great  ignorance  of  one 
another  on  both  sides ;  and  while  it  was  a  signal  disservice  to  the  colonists 
who  remained  under  our  rule,  it  was  especially  so  to  those  who  were  per- 
mitted to  set  up  their  own  GoTemmeot.  When  the  eyes  of  statesmen  were 
opened  to  the  nature  of  their  action,  there  was  undue  haste  exhibited  to 
reunite  the  separate  parts;  and  you  know  the  unhappy  results  which 
followed.  Perhaps  our  position  in  1882  in  South  Africa  was  at  its  lowest 
ebb.  There  was  little  to  show  for  the  Imperial  QoTemment  in  the 
country  itself ;  and  lumen's  minds  on  this  side  tliere  were  only  disgust 
and  impatience.  A  step  or  two  more  in  the  same  dircction,  and  we  should 
hare  lost  the  coimtry  entirely.  But  a  change  took  place.  You  remember 
the  visit  of  the  Transvaal  <l<  lc£'ate8  to  this  countrv,  and  their  earnest 
efforts  to  obtain  possession  of  Bechuanaland,  which  they  knew  to  be  the 
key  to  the  interior.  You  know  also  that  they  failed :  and  that,  with  the 
columns  of  the  English  press  open  to  them,  and  Her  Majesty's  Ministers 
most  attentive  to  all  their  re]irescntations,  tliey  were  iiiial)]e  to  establish 
the  jnstfH'ss  or  reasonableness  of  tlieir  cause,  and  went  back  to  the  Trans- 
vaal without  secnring  for  that  State  the  pre-eminence  and  su]>reniacy  which 
the  pofsession  of  Bcchnanaland  would  necessarily  have  conferred  on  it. 
But  the  opponents  of  British  supremacy  were  not  yet  baffled.  The 
Htiuggle  was  eagerly  and  liope fully  renewed  in  South  Africa  ;  with  a  high 
hand  the  Transvaal  influence  directly  and  indirectly  assertetl  itself ;  and 
for  a  time  it  appeared  that  that  State  was  to  win  there  what  it  lo.'^t  here. 
No  firmness  of  conviction  or  clearness  of  purpose  characterisetl  our  action 
at  the  Cape  in  opposition  to  this.  But  again  the  intelligent  convictions 
of  the  British  people  asserted  themselves,  and  tlie  Bccbuanaland  Expe- 
dition was  despatched  to  uphold  the  interests  of  peace,  jiroi^ress,  and 
righteousness  in  South  Africa.  The  struggle  was  now  recognised  on  all 
hands  to  be  one  for  supremacy — coupled  on  the  one  hand  with  orderly 
derelopment;  on  the  other  with  filibustering.  That  struggle  has  been 
decided  in  the  way  that  all  loyal  colonists — ^Dutch-speaking  as  well  as 
Bnglish-speaking — most  earnestly  desired;  and  Britain  guards,  in  the 
interests  of  all  South  Africa,  as  well  as  her  own  interest^  the  northern 
highway  of  commerce  and  civilisation. 

The  enlargement  of  the  Bechuanaland  protectorate  by  Her  Majesty's 
Government  in  1885  has  been  referred  to  already.  As  a  development  of 
the  policy  recently  embarked  on,  it  was  an  act  of  the  very  utmost  signi- 
ficance and  importance — needing  only  to  be  wisely  followed  up.  Our  whole 
attitude  in  South  Africa  had  been  unworthy  of  a  practical  people^  accus- 
tomed to  the  administration  of  outside  territories,  and  among  less 
instructed  races  of  men.  M  e  have  always  had  our  backs  turned  t  >  South 
Africa,  and  viewed  its  affairs — so  to  speak — over  our  shoulder.  Were 
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t'v»jr  Liffairs  well  managed  in  that  wny  >  Let  the  professor  try  that  atti- 
tude before  his  class — or  tlie  artist  before  his  canvas — the  speaker  before 
his  audience — the  mercliant  at  his  desk — or  the  ploughman  at  his  plough- 
ffeiltft^iiDd  you  all  know  what  the  results  would  be. 

Wdl,  Brttain  changed  its  attitude  towards  South  Africa  in  1883,  when 
it  nassumed  the  protectorate  of  Basutolaad,  and  refused  Beohuanaland  to 
the  Transvaal ;  it  c<mfirmed  this  in  1884,  when  it  smt  out  Sir  Charles 
Warren  to  establish  order  in  that  country,  and  in  1885,  when  it 
aanounced  at  Berlin  its  protectorate  over  Khame.  You  are  aware  that 
that  expedition  was  successful  in  Bechuanaland.  Why  Sir  Charles  was 
recalled  before  the  affairs  of  Zululand  and  Swasiland  were  settled,  and 
our  Imperial  administration  consolidated  in  native  territories,  are  ques- 
tions  which  are  often  put  to  me,  but  this  is  a  phase  of  the  subject  upon 
which  I  shall  not  enter  to-n|ght.  It  became  Sir  Charles  Warren's  duty 
to  inform  the  chiefs  in  North  Bechuanaland  of  the  extension  to  them  of 
Her  Majesty's  protectorate,  and  in  accompanying  him  I  found  myself 
erezywhere  among  old  friends.  I  hold  that  the  treaties  which  have  been 
recently  made  mth  chiefs  in  Bechuanaland  begin  a  new  chapter  in  our 
history  in  South  Africa.  So  far  as  I  know,  no  such  transactions  have 
taken  place  there  before ;  it  reminds  one  of  the  dealings  of  Penn  and 
tbe  Indians  in  Pennsylvania. 

When  an  intelligent  chief,  like  Khame,  offers  his  territory,  and 
asks  our  administrative  assistance^  our  highest  interests,  as  well  as  our 
sense  of  duty,  lead  to  our  yielding  our  assent  to  a  proposition  so  reason- 
able and  so  beneficial  to  all  parties  concerned.  I  ha\'c  not  time  to  enlarge 
on  the  direct  benefit  to  this  country  of  having  such  an  immense  unoecu> 
pied  healthy  region  placed  at  our  disposal  ]»y  its  native  owners — not  in 
the  hands  of  a  Colonial  government,  but  in  the  actual  possession  of  the 
local  representative  of  the  landless  people  of  Great  Britain.  I  find  people 
argiiin<;  as  if  the  appointed  bounds  of  our  habitat  were  tlie  shores  of 
tJiis  is]:ui»l.  People  huddle  toj^ctlior-  -they  tread  one  another  down  in 
our  crowdctl  cities — while  hundreds  of  square  miles  of  territory  support 
only  the  antelopes  and  other  game,  with  tlieir  scattered  PUishraen  hun- 
ters. The  game  on  the  prairie  does  not  make  the  l>hinder  which  men  are 
here  making.  I  have  seen  giraffes  and  elands,  bullaloes  and  gnus,  zebras 
and  gemsbok,  rooibok  and  springbok,  all  scattered  in  heitls  on  the  prairie, 
;uid  tinding  their  appointed  food  from  leaf,  or  fruit,  or  grass.  It  is  left 
for  man  alone  to  huddle  together  and  starA'c,  and  insist  on  it  that  the 
workers  and  solvent  men  of  a  district  shall  sui»port  those  wlio  cannot  get 
work  there ;  and  a  man  must  have  work,  too,  of  the  one  kind  to  which  he 
may  have  served  an  apprenticeship.  Surely  our  habitat  includes  those 
beautiful  unoccupied  countries.  Surely  the  American  and  the  Colonial 
idea  is  the  more  masterful  and  nobler,  that  a  uiau  will  tmn  to  any  kind 
of  work — I  do  not  say  rather  than  starve,  but  rather  thun  fail  n.  the  race 
of  life.  But  over  herCi  I  am  afraid  such  manly  independeuco  is  being 
gradually  undermined. 
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1  am  acquaiutcd  with  the  wants  and  aspirations  of  the  natives 
of  South  Africa,  and  I  have  endeavoured  to  explain  these  to  you  to* 
night.  I  know  ako  the  eolonists,  and  regard  myself  as  one  of  Uidr 
number;  and  you  will  allow  me  to  say  that  they  have  shown  in  the 
Oape  Colony  that  they,  too,  regard  me  in  this  friendly  light.  I  have  also 
had  some  opportunity  of  meeting  with  statesmen,  philanthropists,  and 
politioians  in  this  country.  I  am  glad  to  say  to  you  to-night  that  I  have 
no  depressing  story  to  tell  you.  I  only  heg  for  more  attention  to  the 
subject  I  have  no  hesitation  in  affirming  that  the  development  of  South 
Africa  can  go  on  in  peace  with  the  full  consent  of  the  natives,  and  to 
their  advantsge^  under  the  management  of  the  Imperial  Government 
The  question  of  expense  depends  upon  our  promptness  and  intelligence  in 
acting.  We  must  be  in  possession  before  filibustering  commences.  The 
control  of  the  incoming  European  population  must  he  in  our  hands;  and, 
in  that  case,  each  territory,  in  the  hands  of  a  High  Commissioner,  would 
more  than  pay  for  its  own  administration.  Gentlemen,  here  is  the  great 
administrative  work  for  Britain  in  South  Africa.  The  Cape  Colony,  the 
Free  State,  and  the  Transvaal  have  their  several  boundaries ;  and  thcii 
self-iiovernmciit  extends  only  over  the  country  within  these  limits.  Bv 
common  consent  of  Europeans  and  natives,  tlie  great  country  beyond  these 
boundaries — which  is  the  South  Africa  of  the  future — is  in  the  admini- 
strative hands  of  England.  Turn  your  faces  and  your  minds  to  this 
question,  and  view  it  no  longer,  as  it  were,  over  your  shoulder,  and  wishing 
you  were  rid  of  it. 

Facing  it  in  this  way,  we  realise  the  fact  to  which  I  direct  your  special 
attention,  that  the  extension  of  the  protectorate  northward  by  Her 
Majesty  s  Government  .so  as  to  include  Klianie  brings  us  at  last  to  tiie 
natural  an<l  permanent  boundary  of  Soutli  Africa — tlie  river  Zambesi; 
as  the  territory  of  Khame,  who  is  under  our  protection,  extends  to  that 
river.  The  co-working  of  Europeans  and  Africans  north  of  the  Zambesi 
must  naturally  be  carried  on  from  the  east  and  west  coasts.  We  have  at 
length  found  the  northern  boundary  of  South  Africa. 

General  Gordon,  who  had  been  to  South  Africa,  and  had  studied  the 
subject,  expressed  the  opinion,  which  I  have  entertained  for  twenty  yean, 
that  there  is  no  special  South  African  difficulty-- except  that  which 
arises  from  our  own  inveterate  administrative  neglect  It  is  a  eountiy 
where  contact  with  Europesn  society  causes  the  break-up  of  tribal 
government;  and  the  one  great  want  in  trans-colonial  territories  is 
administration  and  central  control.  As  to  European  communities  in 
South  Africa,  it  ought  to  be  distinctly  known  that  we  have  no  wish  to 
interfere  with  them  in  their  local  self-government..  No  doubt  it  will  be 
they  who  will  want  to  come  to  us  as  the  superior  power,  for  the  wise 
consolidation  of  the  general  government  of  the  country.  The  steps 
necessary  for  such  a  confederation  must,  of  course,  be  taken  >rith  due 
deliberation,  and,  no  doubt,  after  the  lapse  of  some  time ;  but  in  the  mean- 
time all  Europeans  in  South  Africa,  and  especially  the  youth  of  the 
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eoQDtry — whether  in  the  CSape  Colony  or  the  Free  State — ^would  be 
attFMited  to  the  office  of  the  representative  of  the  Queen,  on  account  of 
the  extent  of  unoccupied  land  under  our  control.  For  the  first  time  in 
our  South  African  history,  we  shall  be  able  to  satisfy  the  legitimate  and 
reisonable  wishes  of  emigrants  from  this  country,  as  well  as  of  loyal  and 
law-abiding  Europeans  in  South  Africa,  of  whatever  nationality,  without 
mterfering  with  any  of  the  actual  possessions  of  the  natives. 

I  am  not  here  to  speak  of  the  duties  of  natives  or  of  colonista  I  have 
bad  opportunities  for  enlarging  on  these  points  to  native  audiences  in 
Bechuanaland,  and  to  colonial  meetings  in  various  places  in  the  Colony. 
I  have  not  been  remiss  in  directing  their  minds  to  the  side  of  the  question 
which  belongs  to  them.  I  wish  hero  to  speal^  of  Britain's  opportunity, 
sod  Britain's  duty  in  South  Africa  to-day.  There  seems  to  be  a  hesitancy 
which,  I  am  afraid,  is  begotten  of  indecision  rather  than  of  calm  deHbera- 
tioD,  and  which  is  fatal  to  our  success,  as  well  as  to  our  reputation.  The 
affairs  of  Zululand  and  Swaziland,  as  well  as  our  recent  attitude  in 
Bechuanaland,  arc  illustratious  of  this.  It  has  come  to  this  in  Swaziland, 
that  a  gold-mining  conq^any  liave  actually  oli'ercd  to  contril)Uto  i^,")OU  per 
annum  towards  the  sakn  of  a  British  Resident  in  that  country  The 
formal  answer,  with  reference  to  Swaziland,  is  that  its  affairs  are  under 
the  serious  consideration  of  TTcr  Majesty's  Govemniont.  If  the  serious 
attention  of  British  statesmen  and  administraf  ors  %vere  really  turned  to 
Zuiuland  and  Swaziland,  it  would  be  possible  yet  to  evolve  order,  and 
something  like  a  working  scheme,  out  of  the  present  uncertainty  and  the 
past  chaos. 

Separate  Imperial  work,  of  the  nature  and  importance  indicated, 
demands  the  attention  of  a  specially-quaHfied  officer  solely  to  represent 
Her  Majesty's  GoveiiimciiL  in  Soutii  Airiua.  At  })resent  tliore  is  no  such 
officer.  Imperial  and  general  South  Aiiican  interests  enjoy  a  fraction  of 
Sir  Hercules  Robinson,  who  is  at  present  Governor  of  the  Cape  Colony, 
Governor  of  Bechuanaland,  as  well  as  High  Commissioner;  and  they 
enjoy  also  a  fraction  of  ffir  Henry  Havelock,  who  is  Special  CommlsBioner 
for  Zululand  as  well  as  Oovemor  of  Natal.  The  Transvaal  and  Free 
State  sometimes  address  one  of  these  fractiona  and  sometimes  the  other — 
the  Special  Commissioner  for  Zululand  and  the  High  Commissioner  at 
Capetown.  The  importance  of  the  great  administrative  work  before  the 
Imperial  (Sovemment  demands  the  services  of  a  High  Commissioner  who 
shall  not  have  any  local  administrative  duties,  but  who  shall  be  the 
supreme  refiresentative  of  Her  Majesty's  Government  in  South  Africa. 

The  bosinees  of  this  officer  would  be  the  otnrespondence  with  the  Trans- 
vaal  and  Free  State.  The  Cape  Colony  and  the  colony  of  Natal  have  also 
border  questions,  and  Colonial  and  Imperial  correspondence  takes  place, 
which  is  at  present  attended  to  by  the  right  hand  of  Sir  Hercules  Robinson 
or  Sir  Henry  Havelock,  placing  a  document  in  the  left  hand — the  Imperial 
and  Colonial  fractions  of  these  officers  corresponding  with  one  another  over 
important  affairs.   Such  business  ought  to  go  before  a  separate  officer,  a 
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real  High  CommUBiondr  of  Soutli  Africa,  who  would  hear  all  aidea  without 
local  biaa.  Then  the  High  Gomnuaaioner  would  have  the  attperintendence 
of  the  adminiatratorsliips  of  Baautolaad,  Zaluland,  Swaziland,  Pondolaad, 
and  Beehnanaland,  North  and  South.  To  theae  might  be  added,  In  anawer 
to  local  petitiona,  the  Tranakei  territoriea — of  course,  with  the  aoqnies- 
ce&ce  of  the  Cape  Goremment. 

In  each  and  all  theae  places  there  is  the  loudest  call  for  administra- 
tion ;  and  it  is  to  our  discredit  that  it  haa  not  been  sooner  supplied. 
The  present  method  has  not  worked  well,  either  for  the  public  interest 
or  for  the  comfort  of  the  holders  of  the  office.  It  has  been  complained 
of  in  the  Ca[)e  Colony  as  impeding  the  exercise  of  their  responsible 
government ;  in  Great  Britain  the  combination  of  these  offices  may  be  said 
to  have  been  condemned  by  the  entire  press  of  the  country.  Such  men 
as  the  late  Mr.  Forster  demanded  that  there  should  be  a  separate 
High  Commissioner.  Earl  Grey  has  repeatedly  tirged  this  view.  Sir 
Charles  Warren,  having  himself  filled  the  ofi&co  of  Local  Administrator 
of  Griqualand  West,  and  more  recently  of  Spoeial  Commissioner  of 
Bechiianaland,  holds  strongly  that  the  High  Commissioncrshij)  should  be 
severed  from  the  Governorship  of  a  colony.  Baron  von  Hiibner,  a  dis- 
tinguislied  Austrian  statesman  and  diplomatist,  in  an  interesting  work 
recently  published,  2'hi<inf/h  (lie  Brifi-^h  Empirf,  declares  that  the  present 
arrangement,  in  virtue  of  which  the  Governor  of  the  Cape  C«jlony  is  also 
High  Commissioner,  is  "an  anomaly  difficult  to  account  for."  No 
buisiness  was  ever  successfully  conducted  on  our  present  methods  in 
South  Africa,  and  a  change  is  inipemtively  demanded.  I  believe  that 
this  is  fully  recognised  at  the  Colonial  Otlice,  and  is  jirobably  what  is 
meant  by  the  repeated  statements  you  heai  from  time  to  time  of  a  con- 
templated comprehensive  and  definite  scheme. 

I  shall  bring  these  remarks  to  a  close  with  a  homely  illustration. 
One  of  the  triaJa  of  parenta  who  have  only  a  veiy  limited  income,  is  the 
fact  that  their  children  will  grow — legs  and  arms  will  leave  behind  the 
limita  of  the  garment  Surely  it  ia  useless  to  scold  the  ehOd.  I  under- 
stand it  ia  poaaible  aometimea  to  'Met  the  dresa  down ;  **  at  other  times  it 
seems  it  has  to  be  *^  made  up ; "  but  when  legs  and  arms  have  once  more 
stretched  out  into  then-  old  relative  positions  to  the  garment,  there  ia  nothing 
for  it  but  to  provide  a  new  dresa — ^made,  of  course,  with  reference  to  the 
obvioua  fact  that  it  ia  '*for  a  growing  child."  Now,  ladiea  and  gentle- 
men, here  atands  thia  child,  South  Africa — aa  aeen  on  the  map— gfovn 
away  from  her  adminiatrative  garmenta.  Don't  scold  her :  she  has  only 
grown.  Bemember,  you  have  never  once  eomidered  her  fjrowth,  or  made 
the  elightest  provision  far  it  at  any  tinu  .  You  can't  botch  that  garment 
any  more.  You  have  **let  in"  a  Special  Commiaaionership  liere,  you 
have  patched  on  a  C? ovemorahip  there ;  but  the  new  cloth  and  the  old 
do  not  agree,  and  the  rent  ia  made  worse.  Now  look  at  your  sightly 
growing  child — supplied  by  ytyuy  I  repeal^  icith  mthiny  for  her  yroidh  or 
developmmt—Qniy  staving  off  the  evil  day  with  that  patched,  ^*  nuule  up " 
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and  "  cut  <lown  "  gurnu'iit !  Are  you  not  ashamed  nl  \  ourselves  1  I  kn(»w 
well  tliiii  there  is  always  some  excuBc.  At  one  time  it  wa.s  said  practically 
that  British  nerves  would  not  stauti  the  l.uc  of  our  large  growing  family. 
People  have  got  over  that  idea.  At  present  people  tell  me  there  is  a  dis- 
Uurbance  among  the  three  elder  sisters  of  the  family — an  elegant  damsel, 
with  dark-blue  eyes,  objects  to  her  garment  as  too  heavy  and  tight-fitting, 
and  wants  it  altered.  But  you  know  parents  would  be  aahained  to  make 
SD  argument  of  that  kind.  One  child  must  not  have  bare  legs  and  arms 
because  one  of  the  elder  sisters  raises  a  discussion,  if  not  a  disturbance,  as 
to  her  garment  While  she  receives  the  fullest  attention,  it  must  be 
remembered  a  Government  is  not  one  department ;  and  one  is  pleased  to 
think  that  the  present  Colonial  Secretary,  Sir  Henry  Holland,  has  full 
jl^portunity  to  contemplate  the  too^bort  administrative  garments  pro- 
vided for  South  Africa^  and  to  ponder  the  amazing  fact^  which  I  repeat 
once  more,  that  we  have  never  made  any  provision  whatever  for  the 
growth  and  development  of  South  Africa.  From  his  recent  ])ublic 
utterances,  one  gathers  that  this  is  the  present  attitude  of  the  Colonial 
Secretary;  and  I  confess  I  am  looking  for  a  reasonable  and  feasible 
previBion  for  the  development  of  our  South  African  Dominion,  from  the 
personal  attention  of  so  experienced  an  officer  in  Colonial  affairs  as  the 
present  Secretary  of  State.  My  great  hope,  however,  is  neither  in 
officials  nor  governments,  but  in  the  informed  and  intelligent  jnibli*- 
opinion  of  this  country.  You  lately  saved  South  Africa  for  Britain  : 
your  present  work  is  not  to  rest  satisiieil  till  due  pro\  isiou  is  made  for 
the  development  and  good  government  of  the  great  country  which  is  in 
our  hands. 


PROCKliDINGS  OF  THE  SCOTTISH  GEOGliAi  iiiCAL  SOCIETY. 

Thb  hut  Ordinary  Meeting  of  the  cnrrent  Session  was  held  on  Thursday, 
lath  Hay,  in  the  Queen  Street  Hall,  Edinbui^.  The  Right  Honourable 
Sir  Thomas  Clark,  Bart.,  Lord  Ftovost  of  Edinburgh,  Vice-President  of  the 

Society,  presided,  and  there  was  a  large  attendance  of  Members.  Dr.  'Wilhelm 
•lunkpr  r(!a«l  ;i  Pnper  on  his  Trarefs  in  Cmtrnl  Africa^  an  abstract  of  wbiuh 
will  be  published  iu  tlie  Magazine  t'ur  .July,  the  Paper  not  being  the  })ro- 
perty  of  the  Society.  On  the  conclusion  of  the  Paper,  a  cordial  vote  of 
thsidn  was  awarded  to  Dr.  Junker  on  the  motion  of  Sir  Douglas  Maclagan, 
aseooded  by  Mr.  iBoeas  Mackay. 

On  the  following  evening,  Dr.  Junker  read  his  Paper  before  the  Dnndec 
Branch  of  the  Society,  Principal  Peterson,  the  Convener,  being  in  the  Chair. 
Captain  Clayhills  Henderson  moved  the  vote  of  thank-*  to  Dr.  Junker. 

Au  Extraordinary  ^Icctin^  of  tho  Society  was  lu  lil  in  the  Merrhants'  Hall, 
Edinburgh,  on  the  afternoon  of  2uth  May,  JJr.  George  Smith,  G.I.E.,  presiding. 
Dr.  Bobert  W.  Felkin  communicated  the  Paper  he  bad  received  from  Emin 
pHha,  wbkdi  ia  published  in  the  present  number  of  the  Magaane,and  explained 
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the  nature  of  the  discovery  by  Emin  Pasha  of  the  two  riverti  Howiug  int^  the 
south-west  eud  of  the  Albert  Lake.  On  the  motion  of  the  Chairuian,  a  vote  of 
tbanks  was  awarded  to  Br.  Felkm  for  reading  the  Paper,  aod  to  the  Merchant 
Company  for  placing  their  HaU  at  the  disposal  of  the  siociety. 


GEOGKAPHIUAL  NOTES. 

Depth  of  Losh  Hoar. — Mr.  John  Murray,  of  the  Challenger  Oomnussion, 

visited  this  lake  on  April  29th,  and  made  a  scries  of  soundings  along  the  central 
line.  For  the  greater  part  of  its  length  the  loch  t  xccLtls  loo  fathoms  in  depth, 
and  the  deepest  souiidini,',  obtained  off  Tarbct  ami  nearly  in  the  middle  of  the 
channel,  was  175  fathoms  or  ioaO  feet.  The  surface  of  Loch  IMorar  is  30  feft 
above  bea-Icvul ,  the  loch  runs  east  and  west,  is  about  i-l  miles  loug,  and,  on 
an  average,  1  mile  wide.  This  is  the  greatest  known  depresrion  below  sea-level 
in  Oreat  Britain,  and,  with  the  exception  of  the  Norwegian  Qords,  the  greatsit 
on  the  European  plateau.  The  interest  of  the  result  of  these  soundings  is  a 
strong  argument  for  the  thorough  survey  of  deep  lakes,  which  was  urged  in  Mr. 
Webster's  paper  in  the  Magazine,  voL  i.  pw  491. 

Norway.— We  have  recently  received  from  the  Nurwegiau  teuLral  .Statistical 
Bureau  a  series  of  publications,  giving  statistical  information  on  tbe  subjects  of 
Crime  (1883) ;  Health  and  Medicine  (1884) ;  Shipping  (1885) ;  Railways  (1884) ; 

and  the  fourth  volume  of  General  Statistics  {Mfhhlt  1st  r  /ra  det  StutUiuh 
Cmt niJhureau)  for  1886.  From  this  last  we  extract  the  following  particulars  :— 
Jwf.— The  total  area  of  Norway  amounts  to  12l,6f)6  square  miles.  Of 
these  18,295  belong  to  the  ami  of  Finmark  \  but  these  last  figures  are  somewhat 
uncertain. 

Population. — According  to  the  communal  census,  taken  on  31st  Deoemher 
1885,  the  urban  {Byer)  population  numbered  426,379  persons,  against  363^392 
at  the  general  census  on  31st  December  1875,  showing  an  increase  in  the  ten 
yean  of  72,987  persons,  or  20*7  ])cr  cent.  In  East  Finmark,  according  to  the 
communal  census  of  31st  December  1885,  the  urban  population  nmubercd  G877, 
against  5187  on  31st  December  1875  ;  and  the  rural  population  82;j:i  in 
against  0797  in  1875.  The  total  population  of  the  ami  of  Finmark  rose,  there- 
fore, from  ll,9b4  in  1875  to  15,170  in  18S5,  showing  an  increase  of  3186,  or 
26'6  per  cent  Of  the  total  in  1885,  distributed  according  to  nationality,  7841 
were  Norwegians,  4064  Quaens,  2336  Lapps,  and  1529  of  mixed  Quson  and  Lapp 
blood. 

Tunnelling  tiie  Pyieuees.  In  the  lit  cur  Jf  (rk^qraphie  for  May  1887,  this 
important  subject  is  referred  to  in  a  quotation  from  a  recent  speech  by  -.V. 
Castelar,  the  Spanish  statesman,  who  announced  that  the  Spanish  Government 
had  resolved  to  do  its  utmost  to  effect  the  tunnelling  of  the  Pyrenees  for  lailwsy 
transit  This  tunnelling  was  proposed  to  be  at  two  places,  vis.,  Canfiaoc  and 
Noguera  PaUareea,  and  the  utility  of  such  double  tunnelling  was  deemed  in- 
contestable. By  the  line  of  Canfranc,  the  railway  from  Paris  to  Madrid  would 
Open  up  an  exceedingly  fertile  part  of  Spain,  the  produce  of  which  would  be 
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ible  to  be  placed  on  Paruiaa  tablet  the  day  after  it  was  gathered  firom  Spaotah 
pideitB  and  fields.  TfaoB  a  great  impetus  would  be  given  to  the  agriculture  and 
eonmeroe  of  Spain,  a  country  which  has  too  long  been  shut  off  from  the  rest  of 
Erirnpe.  By  the  line  of  Nogueni  Pallaresa  again,  Algiers  would  be  approached, 
ami  aii  its  rich  products  could  be  conveyed  to  Europe  by  this  railway  after 
they  had  been  landed  at  the  S[^niah  seaports  with  wiiich  the  railway  would 
iX)riiiuunicutt^ 

ASIA. 

AntUa. — From  Herr  Olaser's  general  account  of  the  peninsula  of  Auibia, 
ft)ntaioed  in  Nos.  I  and  2  of  Bd.  xxx.  of  the  Mittheil.  d,  k.  JLOtogr,  Ge»eUsdi. 
lu  Wim^  we  extract  the  following  particulars  : — 

Arabia,  with  an  area  about  four  times  as  great  as  that  of  Austria- Hungary, 
hii  a  population  of  fifteen  to  twenty  millions.  An  Alpine  chain  (SeratX  whose 
peeks  form  a  crest  from  S600  to  9800  feet  in  altitude,  extends  all  along  its  west 
side  frmn  the  extreme  south  up  to  Syria.  From  this  chain  there  is  a  gradual 
slope  eai^twards  towards  thr  Pcrsiin  (!iilf.  The  southern  of  the  ppnin^nla 
is  liliewise  formed  by  a  mountain  mass,  which  srntls  (mt  its  spurs  as  far  as 
.Muscat  (Maskat)  on  the  east.  The  interior  is  lurrowed  by  numcron««  streams, 
which  contribute  their  waters  to  tiie  Wady  Ed-Dawaiiir.  Soutli  of  tiiis 
eitsnds  a  complex  of  elevated  deserts.  But  whilst  the  interior  is  arid  and  but 
tfNursely  populated,  the  coastal  fringes  are  rich  and  productive,  and  consequratly 
are  well  cultivated.  The  slopes  of  the  mountains,  too,  on  both  sides  alike, 
yield  seYoral  valuable  commercial  products.  Passing  over  Herr  Glaser's  treat- 
ment of  the  fauna  and  ethnography,  we  come  to  the  importATit  mntter  of  climate. 
-\.ll  along  the  coast  it  is  intolerably  hot  and  moist.  In  Hodeida  the  thermometer 
frw^uently  rises  to  104°  Fahr.  ;  its  minimum  record  in  the  coldest  months  never 
descends  below  57'.  Of  course,  in  the  higher  regions  it  has  a  more  temperate 
isoge.  Even  at  San*i  (7S84  feet)  SS^'S  is  often  registered  in  the  hottest  part  of 
the  year ;  and  in  winter,  although  ice  is  formed  during  the  night,  yet  the 
thermometer  records  68*  after  noon.  In  the  mountainous  districts  there  are  two 
r^inlar  periodic  rainy  sea-sons,  a  minor  one  in  March,  and  a  iMHjor  one  in  July, 
.\ugu8t,  and  September.  On  the  elevated  plateaux,  in  ennseqncTice  of  the 
extreme  drj'nesH  nf  tlie  atin<>.sphcre  and  the  extremely  mpid  evaporation,  water 
freezes  even  at  some  degrees  above  zero  (Celsius).  The  peculiar  mist  {'umma) 
of  the  Tihama,  or  low  coastal  fringe  in  the  south-west,  has  been  mentioned 
ta  Tol.  ii.  p.  233.  As  a  consequence  of  the  above-sketched  climatic  conditions, 
Southern  Aiabia  is  extremely  unhealthy  for  strangers ;  and  this  applies  to  the 
higher  plateaux  equally  as  to  the  low  coast  regions. 

Soondlngrs  in  Gulf  of  Arabia.— The  following  soundings  were  taken  Annakn 
d.  /ftninMjifijjhit,  JJr/(  iv.,  1887),  by  the  U.S.  steamship  "Essex,"  between  Cape 
Giiartlafui  and  Ceylon,  from  November  20th  to  December  2d,  188G.  In  the  Indian 
Ocean,  that  is,  that  part  of  it  called  the  Quif  of  Arabia,  between  60'  and  70'  E. 
bag.,  there  prevails  a  tolerably  uniform  depth  of  about  2500  fathoms,  which 
gndttsUy  decreases  on  both  east  and  west  as  the  shores  are  again  approached. 
The  greatest  depth  was,  however,  found  at  2705  fathoms,  off  the  African  coast, 
about  160  sea-miles  from  Cape  Uiianlafui.  A  seronr!  «leviati(m  Irom  the  uniform 
•icpth  of  2.'<>0  fathoms  exists  to  the  eu.<t  of  the  maximum  «lei>tii,  where  there  is 
au  luiportaut  rise  ff  the  sea-bed  to  within  807  fathoms  of  the  surface.  A  sound- 
ing taken  one  sea-mile  south  of  the  island  of  Manicoy  gave  a  depth  of  1067 
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fathotni,  pointing  to  a  somewhat  steep  rise  in  the  sea-bottom.  The  foUowiag 
tabular  statement  shows  the  details  of  each  particular  measurement 
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m  Clilna.— Among  the  more  important  earthquakes  which  faa^e 
occurred  in  China,  records  have  been  Icept  of  the  following :— In  79  B.C.,  shoclu 

of  such  very  cxoeptinn.il  violence  were  felt  that  large  portions  of  the  mountains 
are  said  to  have  been  bodily  detached  and  thrown  down  into  the  vaHevs.  In 
114  of  our  era,  the  earth  opened  in  several  places.  In  Shan-Tung,  in  the  year 
1399,  a  seisuiical  disturbance  destroyed  the  town  in  which  Matthew  Escandel, 
had,  a  few  days  before,  suffered  martyrdom.  The  river  on  or  near  which  it 
stood  ceased  to  flow  for  five  days  ;  then  the  earth  opened,  and  discharged  froo 
tlx;  chasm  a  flood  of  Waters  which  inundated  the  city.  On  1st,  3d,  and  4tli  of 
February  1556,  in  Quang-Tnng,  in  consequence  of  a  violent  earthquake  shock, 
the  entire  ref,'ion  round  Canton  known  as  Sansy,  orer  a  radius  of  about  (>')  leajrne?. 
was  entirely  inundated,  nnly  one  child  of  the  inhabitants  escaping'  from  tb<- 
disaster.  Pekin  has  been  the  centre  of  seismical  ditsturbances  iu  1665,  on  2ti 
September  1679,  on  11th  June  1780,  and  on  30th  November  1730.  By  the  aeoood 
named— that  of  1679— a  great  part  of  the  city  was  destroyed,  numerons  temples 
and  palaces,  towers  and  walls,  being  thrown  down,  and  ^X)  persons  were  buried 
under  the  ruins.  In  a  neighbouring;  town  the  disaster  was  still  more  appalling, 
and  ijo.iHM)  persons  perished.  Earth  tremors  continne<l  to  be  felt  for  three 
moutlii*  afterwards.  In  1720  a  succesision  of  disturbances,  lasting  over  nearly  a 
mouth,  occiuiiuned  the  loss  of  about  1000  lives.  A  remarkable  feature  chauc 
tensed  the  disturbance  of  1790.  It  consisted  of  a  series  of  sudden  uprisingn,  or 
disconnected  shocks,  which  left  intervals  untouched  along  the  direction  of  their 
path.  On  this  occasion  more  than  100,000  persons  perished  under  the  ruins  of 
the  city,  besides  great  nunil>er8  in  the  villages  in  the  vicinity  of  the  capital  In 
1782,  on  May  2:Jd,  a  convulsion  of  an  exceptionally  violent  nature  caused  the 
chores  of  the  island  of  Formosa,  next  tlie  Straits  of  Formosa,  to  be  submerged 
i'ov  twelve  hours.  Tai-Wau,  the  capital,  was  de&troyed  ;  the  greater  part  of  the- 
island  was  ten-ibly  desoUted ;  and  the  configuration  of  the  Straits  appreciably 
modifted. 

These  facts  we  have  taken  from  a  mitc  contributed  to  the  Comjttett  Rendm 
de  la  Soe,  de  Geoff.  (Paris),  No.  6,  by  M,  Komanet  du  Oaillaud.  This  gentleman 
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aba  gives  some  noteworthy  pMrtieiilan  about  m  island  called  Maury-ga-sima, 
vhich  was  totally  engulfed  and  obliterated  bgr  tbe  sea  in  omc  ^eat  .seismical 
<;onvulBion  like  that  of*  1782.  This  island  srcms  to  havo  l)eeii  situated  in  the 
neighbourhood  of  Foniiosu,  jtrobably  on  what  arc  now  known  as  the  Banks  of 
Formosa;  probably,  too,  the  islands  of  the  Pcsaidorc  Archipelago  may  be 
remains  of  Maury-ga-tiiiuu.  The  island,  before  being  overwhelmed  by  this 
cfttaclysm,  constitated  a  kingdom  wbiob,  for  esnturiest  wss  famous  for  the  fer- 
tility of  its  soil,  and  for'a  speoies  of  porcelain,  the  fabrication  of  which  formed 
(>ii»  of  the  chief  occupations  and  the  chief  source  of  wealtli  of  the  inhabitants. 
The  vasea  of  Maury,  which  were  transparent,  slender,  and  in  colour  whitish, 
flu.ihed  with  green,  were  so  lii^hly  esteemed  that,  after  the  destruction  of  the 
islanf?,  they  were  fished  up  from  the  bottom  of  the  sea  by  divers,  and  acid  at 
prieeii  ranging  from  £6  to  £1500  each. 

■sadiuia.— An  important  journey  was  made  towards  the  middle  of  test 

year  into  a  region  hitherto  unvi^ited  by  Europeans,  viz.,  the  Chang-pei-Shan 
Mountains  in  Alanchnria,  and  the  sources  of  the  river  Sungari,  by  Messrs. 
H.  E.  James  (Indian  Civil  Service),  F.  E.  Younghusband  fDragoon  Guards),  and 
M.  H.  Fulford  (Chint'sc  Consular  Service).  Starting  from  Mnnkden  in  May, 
these  gentlemen,  by  a  difficult  march  across  the  mountains,  reached  Mao-erh- 
Shan,  the  last  Chinese  outpost,  on  the  river  Taloo  or  Al-Chaug,  236  miles  from 
the  capital  At  this  point  they  were  compelled,  owing  to  the  rapids  in  the 
Tsloo,  to  strike  off  northwards  up  one  of  its  affluents.  Then,  eroesing  the 
wstershed  by  a  pass  2700  feet  high,  they  descended  the  Tang-Iio  to  its  conflu- 
ence with  tlie  Sungari.  Thence  their  itinerary  lay  for  nine  days  tlirough  forests 
and  marshes  to  Mount  Pei-Shan  (White  Mountain),  which  gives  its  name  to  the 
country.  This  mountain  ia  uu  extinct  volcano,  whose  crater  is  occupied  by  a 
blue-watered  lake,  6  or  7  miles  iu  circumference,  and  discharging  by  a  stream 
into  the  Sungari.  Mount  Pei-Shan  has  no  glaciers,  and  its  culminating  pesk  is 
only  7525  feet  above  sea^levei.  Its  sides,  which  are  Tory  steep,  are  composed 
of  dUintegreted  pumice,  which  at  a  distance  looks  like  snow.  The  Pei-Shan 
range  forms  the  centre  of  the  hydroj^raphical  system  of  i^ranclniria.  The  return 
journey  w;\s  taken  by  way  of  Kirin.  The  country  traversed  abounds  iu  wild 
animals,  especially  tigers ;  coal  is  plentiful,  and  auriferous  deposits  occur. — 
Bull.  <k  la  Hoc  (le  Gtogr.  (Marseilles),  2""-'  Trimestre,  1887. 

IsIL— Partiv.  (2nd  series)  of  Tijdtchfift  rnia  hH  Ifed^rlandieh  AardtijH- 

htndig  Gew/otsch(i/>,  contains  a  very  readable  paper  on  the  native  populatit)n 
of  Bali  in  the  East  Indies,  from  the  pen  of  Count  van  Limburg  Stirum.  This 
island  was  ovemm  in  the  fifteenth  century  by  Hinduised  Javanese,  who  have 
left  permanent  tra^i-s  of  their  siiprpmacy  in  many  customs,  and  particularly  in 
the  style  of  tenjple  architecture  wluch  prevails  in  iiali.  The  villages  contrast 
atrtkingly  with  those  of  Java,  for  every  family  hss  its  own  homestead  surrounded 
vith  an  earthen  wall  The  roofs  of  reed  and  (in  part)  tiles  overhang  the  honae 
Villa  Aooess  is  gained  to  the  interior  of  the  homestead  by  gateways,  which  are 
sdonied  with  sculptured  work,  and  are  narrower  at  the  top  than  at  the  bottom, 
thus  suggesting  the  appearance  of  Egyi  tian  mnusolenms.  "  A  village  in  Bali 
gives  the  impresMnn  of  a  colleetion  of  little  hidinu'-places  ;  and  this  impression 
isdecjHined  by  the  artificial  hillocks  an<l  holes  which  one  sees  along  the  roads." 
The  writer  dwells  at  considerable  length  upon  the  religion  of  the  people  and 
their  temples.  They  are,  in  the  main,  adherents  of  Hinduism ;  of  the  Hindu 
Trinity,  Siva  is  held  in  most  veneration ;  but  they  have  also  a  multitude  of 
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other  soihy  and  beUeve  in  the  influence  of  spirits.  Along  with  the  Hindu 
religion,  the  caste  system  prevails.  After  spciikiiif;  of  the  dress  of  tlie  peojile. 
Count  van  Limbiirg  .Stirutn  passps  on  t<>  tr<\'it  of  the  resnlation  of  matters  con- 
nected with  irriiration,  and  concludes  with  some  notice  of  the  dramatic  re[)reiieu- 
tations  and  tiie  system  of  cremation  which  prevail  in  tiie  island.  One  of  the  most 
inveterate  habits  of  the  people  is  cock>fighting  ;  of  this  predilection  sdvantage  is 
taken  by  the  native  chiefs  to  levy  a  sort  of  poll-tax,  by  forbidding  their  snlgeetB 
to  engage  in  tlie  amusement  in  private,  and  compeUing  them  to  attend  oifieial 
meetings  organised  and  controlled  by  govemment 

AFKICA. 

Letters  from  Emln  Pasha. — Four  letters  from  Emin  Pasha,  and  the  pnp^r 
which  we  publish  in  this  month's  Magazine,  were  received  on  9th  May  by  Dr. 
Robert  W.  Felkin,  of  Edinburgh,  a  member  of  the  Society's  (jouncil.  These 
letters  were  given  in  the  Scotsman  of  iOth  May,  almost  in  euUnso.  The  latest, 
dated  from  Wadelai,  26tb  October  186e,  we  partly  reproduce  as  an  Appendix  to 
Emin  Pasha's  paper,  which  it  supplements.  In  his  other  letters^  Emin  Pasha 
gives  some  interesting  particulars  of  his  present  position  in  the  Egyptian 
Equatorial  Provinces  ;  he  declares  that  the  East  Coast  routes  to  the  Provinces 
are  practicable,  and  that  the  Uj^anda  route  is  open  ;  and  announces,  with  great 
;j'rat!tude  and  increased  liojie,  the  isftfe  arrival  of  Dr.  Junker's  caravan.  Dr. 
.iuuiccr,  on  his  arrival  in  HrusseU,  after  ius  visit  to  Edinburgh,  also  received 
letters  from  Emin  Pasha.  One,  dated  18th  December  1886,  gives  the  latest 
news  yet  to  hand.  Emin  Pasha  states  that  he  has  received  news  and  supplies 
through  an  Arab  named  Mahomet  Biron,  formerly  employed  as  escort.  Mahomet 
Biron  broujiht  to  Emin  Pasha  arms,  provisions,  and  various  other  supplies.  King 
Mwanga  of  Uganda,  who,  as  already  announci'd  in  the  letter  received  a  month 
ago  by  Dr.  Junker,  would  not  permit  Emin  Pashas  pa8saf,'c  through  his  terri- 
tory in  1886,  on  this  occasion  allowed  Mahomet  Biron  to  pass  througli  his 
country  to  reach  Emin  Pasha,  and  even  permitted  him  to  return  to  obtain 
fresh  supplies. 

A  Reuter's  Telegram  from  S.  Paul  de  Loanda,  26th  May,  announces  the 
arrival  of  Mr.  Stanley \s  Expedition  at  Leopoldville  on  20th  April,  all  well,  and 
the  departure  of  the  main  body  nine  days  later. 

iwtnguese  Wsst  Afirica.~-The  Deutsche  Kolonudieitung  (Nos.  4-7)  contains 

a  series  of  papers  by  Herr  (3tto  von  Dewitz,  who  has  attempted,  but  unsuccess- 
fully, to  found  a  settlement  on  the  C'unene.  The  principal  places  visited  by 
Herr  von  Dewitz  were  Mossamedcs,  Huilla,  Humpata,  Caconda,  and  T.uceke. 
Some  seven  years  ago,  a  party  of  Boers  from  the  Transvaal— about  .)it  lamilies 
in  all— left  their  native  home  and  "trekked"  through  the  Kalaiiari  De^^rt 
north-westwards  until  they  reached  Portuguese  territory,  where  they  finally 
settled  at  Humpata,  a  place  situated  fourteen  days'  march  inland  from  Mossa- 
medes,  at  6000  feet  al)ove  the  sea.  The  route  inland  ascends  the  steep  Serrade 
Sheila,  a  range  having  its  long  axis  in  a  north-south  direction,  and  attaining'  .ni 
altitude  of  abriut  70(K)  feet.  This  rani^c  forms  the  edge  of  the  interior  hif,dilainis 
or  Soutii  African  i)lateau  ;  it  also  suivt't*  as  tlie  watershed  separating  the  short 
streams  that  seek  the  .-Vtlanticon  the  west  from  the  tributaries  of  the  Cuneueon 
the  east  Towards  this  Isst-named  river  there  is  a  gradual  slope.  Luceke  is 
situated  at  the  point  where  the  Cunrae  receives  its  right-hand  afSuent,  the 
Catapi.  The  soil  on  this  elevated  plateau  is  very  fertile,  yielding  at  Luceke^ 
manioc^  beans,  squashes,  maise,and  a  species  of  wheat  It  is  rich  in  iron.  Wax 
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one  of  its  priucipal  productions.  Its  broad  expanses  of  grassy  prairie,  traversed 
\ff  nnnierous  Btrauns  and  brooka,  offbr  raitable  pasturage  for  cattle.  The  diniate, 
owing  to  the  eleTation,  is  moderatdj  temperate ;  indeed,  to  the  aonth  of  Oaeonda, 
the  nights  are  so  cold  in  June  that  ioe  has  been  formed  on  the  surface  of  water 
contained  in  water- vessels.  The  country  is  well  timbered,  and  containa  much 
aodeigrowth.  Wild  ammalsi  game,  and  snakes  abound. 

Afiiaiido      OnU  of  OnUiea.— This  ialaad,  whieh  belongs  to  Spain,  baa  a 

maximum  length  from  north  t  >  south  of  35  miles,  and  a  maximum  breadth  of 
14  miles.  It  is  situated  oft'  the  west  coast  of  Africa,  20  miles  from  the  Cameroon 
Mountains.  The  interior  consists  of  a  mountain  system  which  culminates  in 
Isabella  (Clarence)  Peak,  l(),i)()0  feet  high.  The  shores  are  indented  with  bays, 
which  receive  numerous  mountain  streauis.  The  south  coast  consists  of 
precipitous  rocks,  and  is  inaooeeeible.  Daring  the  rainy  eeasoo,  which  lasts  from 
Jnly  to  October,  the  thermometer  usually  registers  7S**95  Fahr.  in  the  morning, 
81**97  at  noon,  and  77**22  at  sunset  During  the  other  months  of  the  year  it 
ranges  higher.  Hurricanes  are  rare  and  seldom  violent.  The  principal  town  of 
the  island  is  Santa  Isabella,  on  the  Riy  of  the  Consul,  on  the  north-east.  The 
chief  productions  are  cinchona,  coft'ee,  cacao,  and  an  abundance  of  tropical  fruits. 
The  population  consists  of  Bubis,  who  differ  considerably  both  in  appearance  and 
in  customs  from  other  African  races.  In  number  they  are  about  30,000.  They 
sre  eharged  with  being  idle,  but  are  fond  of  the  chase.  The  people  are  divided 
into  thrM  etasses :  the  privileged  (but/uku),  the  middle  class  (btUtau),  and  the 
proletariat.  Order  and  obedience  are  maintained  by  a  peculiar  organisaMon  of 
notahlea  called  lohna,^BuU,  de  la  Soc,  de  Giogr.,  Paris,  4  trimestre,  1886. 

AMEUICA. 

Ma^Us  ttlaad.  Bauson's  Bay.^Dr.  R.  Bell,  Assistant-Director  of  the  (Geological 
Survey  of  Canada,  contributes  to  the  Proc.  o/  the  Canadian  Institutet  Toronto 

:'A  series,  vol.  iv.,  fa.^e.  2),  an  interesting  account  of  the  aljove-named  island, 
and  from  his  paper  we  px'tract  tlie  subjoiued  geographical  facts  : — "The  island 
lies  about  K!  miles  out  from  the  north-westeni  shore  of  Hudson's  Bay,  in  lat. 
GO'  40',  and  between  long.  91'  and  92"  W.  It  lias  a  length  of  about  25  miles  by 
abreadthof  5or  6.  The  surface  has  an  undulating  outline^  with  long  gentle 
slopes ;  and  its  general  elevation  is  a  few  hundred  feet  above  the  sea.  The 
harbour  used  by  the  American  whalers  b  situated  on  the  south  side  and  near 
the  west  end.  It  consists  of  an  outer  and  an  inner  harbour.  The  outer  one  is 
formed  by  a  small  island  called  Deadman's  Island,  and  from  it  a  narrow  channel 
with  no  great  depth  of  water,  which  has  been  cut  by  nature  through  a  ridge  of 
rocks,  leads  to  the  inner  harbour,  u  iaud-locked  basin  measuring  fully  a  mile  in 
its  greatest  diameter."  The  island  and  the  adjoining  mainknd  are  "  entirely 
destitute  of  timber,"  but  the  island  grows  a  profusion  of  sub-Arctic  vegetation. 
Qeologieslly,  the  island  is  composed  of  masses  of  white  quartsitCb  largely 
variegated  by  coloured  varieties.  This  quirttite  is  apparently  identical  with  the 
rjuartzites  of  tlio  Iluronian  series  that  occur  so  plentifully  on  the  north  shore  of 
I^iko  Huron.  There  exist  several  plainly  marked  ancient  beaches  on  Marble 
Island,  at  200  to  300  feet,  and  even  higher.  The  solid  rocks  of  the  island  are 
"  pretty  thoroughly  glaciated  and  the  stri«e  are  very  distinct." 

Lake  MlBtassini. — From  the  results  of  the  exploration  of  this  lake  in  1884  we 
make  selection  of  the  following  facts  :— The  lake,  which  is  long  and  narrow, 
with  a  string  of  rocky  islands  running  from  end  to  end  of  it,  lies  between  50 
VOL.  ill.  Y 
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and  r.r  24'  N.  lat.,  and  72'  45'  and  74°  20'  W.  long.  From  JfE.  to  SW.  ite 
longest  line,  a  slight  curve,  concave  towards  the  SE.,  measures  nearly  100 
miles  ;  its  average  breadth  i.s  about  12  miles.  The  shores  are  for  the  most 
part  rocky,  and  without  beach  or  marsh.  The  lake  lies  at  an  altitude  of  1350 
feeti  and  reoeiyeft  aeveral  stteamB.  ItB  waters,  which  aibonnd  in  fish,  aie  mostly 
▼eiy  deep.  The  shore  line,  eepedaUy  on  the  south  and  west,  is  much  hroheo. 
The  climate  is  very  severe,  frosts  occurring  in  every  month  expect  July.— Bull, 
of  Amer.  Geogr.  Soc.,  vol.  xix..  No.  1,  where  the  map  of  the  lake  by  the 
Geologiaal  Survey  of  Canada  ia  reproduced. 

Hew  XMEloo :  Ite  Oeosrapiiy.  Soeaes,  and  PeopleB.— This  !■  the  title  of  an 
M^oellent  article  in  the  BulUHn  of  Uie  Ameriean  Geograpkiieal  Society  (voL  az^ 
No.  1),  by  Mr.  Clarence  Fallen.  Thi.s  territory  of  the  United  States  waa  fiisfc 
trodden  by  Europeans  in  1540,  when  Coronado  led  a  military  expedition  north- 
wards from  tiu?  newly  conquered  territories  of  the  Aztec  confederacy.  It  seems 
difficult  to  realise  that  this  portion  of  the  American  continent  was  under  the 
domiuion  of  Spaia  for  a  period  of  230  years.  On  the  liberation  of  Mexico  from 
Spain  in  1621,  New  Mexico  became  a  State  of  the  Mexican  Bepublie.  It  was 
ceded  to  the  United  States  in  1848  after  the  war  with  Mexico,  and  was 
ofganised  as  a  Territory  of  the  Union  in  1850. 

Its  present  boundaries  lie  between  31°  20'  and  37**  N.  lat.,  and  between  109* 
and  109'  W.  long.  Its  area  in  18W  was  122,580  square  miles.  In  1*^85  its 
population  amounted  to  131,9o5,  made  up  of  1(K),000  Mexicans,  9,200  Puebln 
Indians,  and  22,785  Americans.  In  addition  to  these  there  were  17,200  Navajo 
and  1790  Apache  Indians.  Generally  speaking.  New  Mexico  consists  of  high 
plateaux  and  mountains.  The  Rooky  Mountdns  trayerse  the  Territory  in  twc 
norlih-Bonth  parallel  ranges,  having  elevated  level  plaina  between  them.  The 
principal  river  is  the  Rio  Grande  del  Norte,  which  flows  southward  to  the  Qulf 
of  Mexico,  having  a  total  length  of  1500  miles.  It  i.s  almost  entirely  nn 
navigable  from  end  to  end,  owing  to  it.s  swift  current,  and  the  i)re.sence  of 
numerous  shtnils  and  quicksands.  A  few  other  streams  rise  in  the  Territory  and 
join  either  the  Kio  Colorado  on  the  west,  or  the  Arkansas  on  the  north.  The 
writer  of  the  artide  speaks  in  enthusiastae  terms  of  the  genial  and  salubrioos 
dimate.  He  also  gives  interesting  particulars  of  the  characters,  habits,  and 
ways  of  life  of  the  native  Mexican  and  Indian  population.  Since  this  part  of 
the  United  States  has  been  rendered  more  accessible  by  the  construction  of 
the  great  Atchison,  Topeka,  and  Sante  Fd,  and  the  Southern  Pacific  Railroads, 
with  their  dependent  branches,  New  Mexico  has  begun  to  undergo  a  process  of 
"  Americanising." 


NEW  BOOKb. 

Th€  Origin  of  Mmmtain  Eanget  eomiiertd  BgperimmUUlyy  StrveHtraUjft 

Dynamiealtj/,  nnd  in  relalion  tu  their  Geological  History.  By  T.  MkLT^"* 
BiADB,  C.E.,  F.G.S.,  etc.  London  :  Taylor  and  FrandSi  1886. 

Among  the  problems  with  which  physical  geologists  are  wont  to  grapple,  that 

of  the  origin  and  history  of  the  great  mountain  landmarks  of  the  earth  is  one  of 
the  most  interesting  and  profound.  Although  ol>.serv:itions  and  theories  have 
been  multiplied,  much  still  remains  to  be  done  in  this  fileld  of  research,  and  Mr. 
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Melkrd  Emde  deieme  the  thanks  of  all  who  are  interested  in  terrestrial  physics 
iot  the  maaa  of  valuable  material  he  has  brought  forwaid  in  the  Tolnme  now 
heim  na.  Hia  book  forms  a  substantial  oontribotion  to  the  solation  of  the 
problem  of  mountain-building  and,  if  we  cannot  agree  with  all  his  conclusions, 

we  cannot  hnt  welcomo  the  mass  of  oxperimental  evidence  he  has  collected  in 
their  support.  Since  the  days  of  Sir  James  Hall,  experimental  ;^'eology  has  been 
too  much  neglected  in  this  country,  and  we  liave  been  far  burpassed  hy  foreigners 
in  this  branch  of  the  stony  science.  Mr.  Mellard  Iveade  is  an  engineer,  and 
dtBconea  his  eobjeet  in  a  proctical  eommon-aeiiae  waj,  which  commenda  itself 
highly  to  our  approTal. 

This  volume  is  described  aa  an  attempt  to  pfovide  a  systematic  treatise  on 
the  origin  of  mountain  ranges  and  supports  a  thcorj'  which  has  not  yet  gained 
much  acceptanrc  in  this  country.  Babbage,  in  18;i4,  pointed  out  that  the  addi- 
tion of  sediment  wouhl  raise  the  temperature  of  the  part  of  the  earth's  cru.st  on 
which  it  waa  depobited.  He  and  others  wlio  followed  aeem  to  have  fixed  their 
attetttioa  on  the  linear  vertical  ezpanaion  which  the  masa  of  newly  heated 
strata  would  nndeiigo,  and  to  have  foisotten  that  a  rise  of  the  isogeotherms 
would  cause  a  lateral  extension  aa  well  The  author,  assuming  that  tho  earth 
is  a  solid  spheroid,  shows  how  mountain  ranges  are  forced  up  by  this  cubical 
expansion,  due  tf»  the  rise  of  the  iso.jeotherms,  below  great  areiis  of  sedimenta- 
tion. From  experiments  on  dittcreut  rocks,  the  average  coeflficient  of  expansion 
iti  found  to  be  YSihv^  l^r  1°  F.,  or  2  77  feet  per  mile  for  every  lOo  F.  If  tiie 
iflogeotherm  of  3000*  F.  (the  fusing  temperature  of  rock)  were  to  rise  from  a 
depth  of  35  to  35  miles,  the  temperature  of  the  strata  at  S5  miles  depth  would 
be  tnued  867°  (that  of  the  surface  remaining  constant  at  say  no").  The  mean 
increase  for  the  whole  25  miles  of  crust  would  be  thus  486'''6,  and  the  mean 
expansion  per  cubic  mile  would  be  ,  |  „  or  11  \s(JD  feet  in  each  direction.  If 
the  area  bo  aflected  measured  r,nnx5<>()  miles,  the  total  expansion  of  a  piece 
of  the  cruist  of  this  mm  and  depth  would  amount  to  42  330  cubic  miles.  This 
result  is  startling,  but  in  no  way  extravagant,  and  the  aica  considered  is  smaller 
than  mai^  of  the  areas  of  sedime&taiy  rocks  from  which  mountain  langsa  have 
been  built 

At  depths  greater  than  2  miles,  the  strata  are  compressed  beyond  their 
crushing-strain,  by  the  weight  of  rock  alone,  and  are  ready  to  flow  like  cold  lead 
thronizli  n  A'w  wlienever  there  is  a  slight  rrlief  of  pressure  in  any  direction.  It 
its  thus  impossible  that  empty  cavitit-^  can  rxist  below  a  certain  depth  of  strata. 
"The  tendency  to  expand  horizuntuiiy  is  ciiccked  by  the  uuussof  the  eai  th's  crust 
beunding  the  locaUy-heated  area,"  and  hence  the  expuudiug  masa  must  expend 
its  energiea  within  itself.  Mountain  ranges  will  be  forced  up  along  lines  of  weak- 
ness, and  when  once  originated,  will  tend  to  become  permanent  outlets  for  the 
plastic  expanding  mass  below.  Tlie  sheet  lead  on  an  old  roof  or  kitchen  sink  is 
usually  seen  to  be  covered  with  wrinkles.  Each  rise  of  temperature  ridges  up 
the  metal  alnng  lines  of  weakness,  but  its  tensile  strength  is  too  small  to  smooth 
the  surface  couipleicly  dowu  again  when  the  temperature  falls,  so  that  by  con- 
Unnal  altemationa  of  temperature,  the  wrinkles  grow  by  successive  increments. 
The  author  has  experimented  both  on  sheet  lead  and  on  different  kinds  of  rock, 
and  shows  how  rock  may  by  this  process  become  permanentlj  distorted*  Hence 
he  argues  that  mountain  ranges  are  upheaved,  not  at  once,  but  bj  along  con- 
tinued series  of  expansive  movements  of  the  heated  strata.  The  axes  of  tlie 
anticlinal  wrinkles  are  the  lines  of  least  resistance,  up  which  the  cojii pressed 
matter  will  be  8(iueezed.  It  will  take  the  form  of  cores  of  gneiss  or  schist  such 
as  occur  abundantly  in  the  Alp^i  and  other  regions. 
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In  Chftp.  zv.  th«  writer  sttadES  the  theory  that  mountain  ranges  are  fonDed 
by  the  oontraetion  of  the  oooling  interior,  canring  the  enrfaee  of  the  earth  to 

wrinkle  like  the  skin  of  a  dried  apple.  It  has  been  naual  to  estimate  the  amoimt 
by  whieh  the  stirface  h.-us  diminished,  by  measuring  round  the  folds  of  the  strata 
in  crumpled  districts,  and  m  ascertaining  the  breadth  of  the  area  they  ori^nally 
covered.  We  think  the  assailant  hnn  reason  on  his  side  when  he  says,  "  The  beds 
in  such  estimates  are  assumed  to  be  of  tlieir  original  thicknesst,  which  I  contend 
they  are  not ;  ...  no  estimate  of  the  length  of  a  fold  is  any  index  of  the  oiigiuai 
length  of  the  bed  before  folding.  Again,  it  is  aasmned  that  the  denuded  tops  of 
the  antidinals  were  once  continuous  as  arches  fpuining  the  veqieetiire  aresa 
This  again  we  have  reason  to  suspect  is  not  in  all  cases  true."  According  to  this 
method  of  computation,  the  areas  on  each  side  of  the  Alps  have  approached 
72  milea  nearer  one  another,  and  if  all  the  foldings  on  the  surface  of  the  globe 
could  \m  measured  in  this  way,  they  would  give  a  total  superficial  contraction  of 
many  hundreds  of  miles — a  result  totally  opposed  to  the  principles  uf  })hysic.s 
and  sound  reason.  To  make  his  position  good,  however,  the  author  should  do 
more  to  prove  tiiatthe  great  folds  of  the  Alps  and  Appalachians  are  fcnned  of 
strata  actually  drawn  out  to  a  deceptive  length.  ThiSi  it  may  be  hoped,  wOl 
be  attempted  in  a  second  edition. 

With  upheaval  and  denudation  the  isogeotherms  will  begin  to  sink,  and 
a  corresponding  shrinkage  of  tlin  i  rcviously  expanded  area  will  ensue.  This 
contraction,  it  is  argued,  is  the  cause  of  normal  faulting,  and  hence  all  normal 
faults  are  to  be  regarded  as  downthrows.  Another  and  u»ore  striking  effect  of 
the  sinking  of  the  isogeotherms,  is,  according  to  Chap,  xxv.,  the  phenomenon  of 
earthqualns.  Apart  from  volcanic  centres,  "the  countries  which  are  most 
subject  to  these  dreadful  tremors  are  precisely  those  in  which  there  is  a  develop- 
ment of  the  later  formations,  and  particularly  the  Tertiary."  The  earthquake  of 
Lisbon,  and  the  shock  which  devastated  Georgia  and  South  Carolina  last  August, 
were,  for  example,  m  retrioTis  (<f  Tertiary  age.  Tn  snrh  nrvnii,  the  isogeotherms 
are  probably  sinking,  ami  the  consequent  contraction  does  not  take  place  quietly, 
but  by  sudden  snaps,  accompanied  sometimes  by  subsidence  of  the  surface. 

Volcanic  action,  the  author  maintains  in  Chap,  xxi.,  is  intimately  associated 
with  mountain-building.  ** It  would  seem,"  he  says,  "that  for  the  production 
of  mountain  ranges,  the  volcanic  forces  must  remain  long  sealed  up^  so  that 
the  heat,  instead  of  bdng  dissipated  at  the  surface,  may  be  distributed  through 
the  overlying  rocks."  But  when  the  volcanic  matter  burst--^  nut,  there  is  a  loss 
of  potential  energy  which  would  otherwise  be  expended  in  moimtnin-building. 
In  such  cases,  the  lava  will  exuile  quietly,  and  form  plateaux  like  that  of  the 
Deccan,  without  any  great  disturbance  of  the  rocks  below. 

The  volume  is  profusely  illustrated  with  sketches,  ink  photos,  and  diagrama . 
The  sketches,  as  a  rule,  have  no  great  sdentific  or  artistic  valuer  and  most  of 
of  them  might,  with  advantage  to  the  purchaser,  have  been  left  out  We  think 
the  author  could  greatly  curtail  Chap,  xvi.,  both  in  text  and  illustrations, 
without  in  any  way  lessening  the  value  of  a  work  in  which  ^ere  is  a  laige 
and  valuable  fund  of  practical  good  sense  and  originality. 

O'eoffraphisi/ien  Jahrhmh.    Begrundet  1686  durch  E.  Behm.    XI.  Band,  1887. 

Unter  Mitwirkung  von  0.  Drude,  etc.,  berausgegeben  von  Hermann  Wi^er. 

Gotha :  Justus  Perthes,  1887.  Pp.  vtii.,  496.  Priee  12  math 
Of  the  various  services  rendered  to  Geography  by  Dr.  Ernst  Behm  (who^  after 
twenty-eight  years'  activity  in  the  establishment  of  Justus  Perthes^  died  at 
Gotha  in  1884),  none  perhaps  is  of  higher  moment  than  the  originating  of  the 
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Gfi)f)r((j^n<  It!  Year-hijuk  m  i.-^dO.  Since  its  first  issue  it  has  not  only  increased 
in  magnitude  and  scope,  but  improved  in  method  and  scientific  vahie.  It  prac- 
tically connrti  of  a  sevenfold  cluster  of  treatises,  critical  and  bibliographical, 
eiefa  of  which,  if  published  apart,  would  be  an  admirable  vade  jMcum  for  a 
separate  doai  of  specialists  Btb.  Hergesell  and  Rudolph,  of  the  Protestant 
GjDiissium  at  Strassburg,  have  combined  to  produoe  the  elaborate  report  on  the 
prrvjress  of  "  Geophysics,"  for  which  we  have  previously  Ih'cii  iudchteJ  to 
Prof.  K.  Zoppritz  :  nnd  they  undertake  in  future  also  to  supply  the  article  on 
the  European  degree  measurements.  A  most  elaborate  nsumi  of  the  progress 
of  knowledge  with  regard  to  the  geological  structure  of  the  several  parts  of  the 
wwld  is  oontlibuted  by  Professor  Franz  Toula  of  Vienna  ;  a  special  article  is 
devoted  to  "  Oceanography  "  by  Professor  Krummel  of  Kiel  i  and  Prafesson 
Oscar  Drade  of  Dresden  and  L.  E.  Schmarda  of  Vienna  respectively  continue 
their  digests  of  the  great  departments  with  which  their  names  have  so  long  been 
M^ociated — the  distribution  of  plants  and  the  distribution  of  animals.  Tlio  , 
"ketch  of  Ethuologiciil  research  airnin  contributed  by  Dr.  Gerland  of  Strass- 
burg. The  addition,  for  the  first  time,  of  an  alphabetical  list  of  authors'  names 
at  the  close  of  each  section  is  a  distinct  improvement. 

La  Tunine:  Par  J.  L.  dk  Lankssan,  l)(^put{$  de  la  Seine.  Avec  une  carte. 

Paris  :  Felix  Alcan,  lSh7.    Pp.  268. 

This  w<irk  is  marked  by  the  same  qualities  of  conscientious  thorout,'hne8sand 
mastery  of  detail  which  characterised  M.  de  Laucssan's  larger  book  ou  French 
Golmusl  Bzpansion,  reviewed  at  considerable  length  in  the  April  number  of  this 
Msgssine.  The  writer,  alter  devoting  one  short  chapter  to  the  soil,  dimate^  and 
popQiation  of  Tunis,  proceeds  to  the  elahoiaticm  of  his  main  theme,  an  ezhaitttiTe 
trestmentof  the  agricultural,  commercial^  industrial,  and  financial  condition  of 
the  country  in  question.  Ur  describes  the  chief  occupations  of  the  population, 
native  and  European,  how  tiiey  cultivate  the  soil,  by  what  tenures  they  hold 
their  several  properties  aud  posbessions,  what  are  the  yield  capncities  of  the 
various  kinds  of  natural  products — the  cereulB,  olives,  dates,  alfa,  lbrei>ti>,  etc — 
whst  are  the  conditions  under  which  trade  and  commerce  are  carried  on,  what 
the  imposts  and  dues  that  have  to  be  paid ;  and  concludes  by  suggesting  a  series 
of  reforms  touching  the  inddenoe  of  taxation,  the  tenure  of  landed  property, 
enstoms  dueiB^  and  public  works.  As  for  taxation,  he  complains  that  it  bears 
very  heavily  upon  those  subject  to  it,  and  does  not  beiu'fit  the  Governmental 
excheqnrr  to  the  extent  it  ought  to  do,  and  mi^dit  easily  be  made  to  do,  by  a 
readjustment  of  its  incidence.  It  falls,  he  says,  upon  the  products  of  the  soil, 
aud  not,  an  it  should,  upon  the  soil  itself.  The  chief  wants  of  the  French 
eolonists  in  the  shape  of  publie  works  are  bridges  and  railways,  more  espedally 
the  former.  M,  de  Laneesan  advocates  the  cultivation  of  the  soil  of  Tunis  by 
f^eh  emigrants,  and  his  suggested  land  reforma  are  mainly  directed  to  the 
consummation  of  that  aim. 

We  are  glad  to  notice  that  the  map  appended  to  the  book  shows  a  great 
improvement  upon  those  which  appeared  with  the  author's  larger  work  already 
mentioned. 

Journals  kept  in  Hyderahady  Kashmir,  Sikhim,  and  Nepal.  By  Sir  Richard 
Templk,  Bart.,  iM.P.,  etc.  Edited,  with  Introduction,  by  his  Sod.  In  Two 
Volumes.    London  ;  W.  H.  Allen,  1887. 

Since  his  return  from  the  Governorship  of  Bombay,  after  a  mobt  varied  and 
brilfiant  Indian  career,  Sir  R  Temple  has  added  many  works  to  Anglo-Indian 
literatnre,  but  none  of  greater  value  than  this.  He  himself  is  an  aoeomplished 


326 


NEW  BOOKS. 


traveller,  administrator,  and  artist  in  water-colours,  while  his  son,  CSi^ttiB  R 
<  Temple,  stands  high  among  Oriental  ethnologists  and  antiquaries.  The 
result  is  additions  to  our  geographical  and  political  knowledge,  in  onr  feudatory 
States,  so  little  known  tu  the  general  reader,  and  even  to  scientists,  ai»  the  vast 
territory  of  Haidarabad  in  Central  India,  the  western  region  of  Kashmir,  the 
little  principality  of  Sikkim,  and  the  inteiesting  and,  but  for  tu,  independent 
State  of  KepauL  New  facts  are  recorded  in  the  case  of  all.  The  maps  and 
plans  are  full  and  accurate.  The  coloured  illustrations  are  charming  aketdiet 
of  architecture  and  scenery.  The  political  value  of  the  Haidarabad  Journals  is 
great.  We  have  noticed  only  one  mistake,  under  Sikldm,  where  the  Mabanadi 
is  put  for  the  Mahananda  River  (vol  ii.  p.  181). 

A  Geography  <^the  Malay  Penimula,  Indo-Chinct,  the  JBattem  Arekipeiago, 

the  Philippinfg,  and  Ntu>  Guinea.  By  Professor  A.  H.  Kkajix,  RA., 
F.R.a.S.  With  a  Map.  London :  Edward  Stanford,  1887. 
This  little  manual  supplies,  and  supplies  well,  a  want  not  met  since,  in 
1856,  our  accomplished  countrj'man,  John  Crawford,  F.R.S.,  published  his 
Descriptive  Dictionart/ oj  the  Indian  islands  and  A<liactnt  Ccnntrics.  Since 
then,  many  a  naturalist  and  explorer,  like  Wallace  and  Forbes,  and  missionaries, 
like  Chalmers  and  Gill,  have  opened  up  unknown  portions  of  Malaya*  and  the 
adjacent  Oceania.  Mr.  Keane  has  made  good  use  of  all  the  reoent  materials 
and  scientific  condnsions  of  exports,  and  has  produced  a  text-book  which  will 
call  forth  the  gratitude  not  only  of  teacher  and  pupil,  but  of  every  student  and 
traveller  in  the  Straits  Settlements.  The  book  docs  for  FHirther  India  ami 
Oceania  (including  Burma)  what  Mr.  John  Murray's  i^itvdent's  Geotfraphy 
of  British  Jndin  does  for  our  Eastern  Emj>ire.  We  have  but  one  faiilt  to  find 
with  it — Burma  is  not  treated  in  sutiicient  detail  for  Indian  students — district 
by  district  A  bibliography  is  not  given,  and  the  double  paging  of  the  contents 
lurdlj  atones  for  the  want  of  an  index. 
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AFBICA. 

AniKA— Speaial'karte  ron  ,  in  Massstab  von  1 :  4,000,000  (or  55'5 

geographical  miles  to  an  inch).   10  Blatter.   Entworfen  von  HxBiiAifii  Habs- 

mcnr,  bcarbcitet  von  demselben,  Bruno  Domann  und  Dr.  Richard  LfDDErKE. 
Zwcite  vollstiindig  neubearbeitete  Lieferungs-AuBgabe.  I.  Lieferung.  Inhalt: 
Secktion  G  (Abessinien),  Secktion  7  (Congo). 

Gotha  :  Justus  Perthes.    Price,  M.  18. 

It  is  only  a  very  short  time  since  the  last  part  of  the  first  edition  of  this 
standard  map  was  issued ;  and  we  are  glad  to  weloome  already  a  second  edition, 
which  has  been  thorough^  revised  and  brought  up  to  date; 

As  stated  in  the  prefooe,  the  necessaiy  alterations,  arising  from  new 

discoveries  and  improved  surveys,  were  so  numerous  and  important,  that  many 
of  the  sheets  have  been  practically  re  drawn  ;  jin  l  t!ie  map  has  also  been  supple- 
mented  with  special  enlargements  of  the  neighbouring  islands. 

The  sheets  issued  in  the  first  part  are  Abyssinia  (6),  and  Congo  (7V  On  the 
Abyssinian  sheet  the  alterations  are  not  very  important ;  but  we  note  that  the 
important  results  of  Dr.  Junket's  last  journey  are  laid  down,  as  are  also  Oechi 
and  Ohiarini's  routes  from  ZeUa  to  Ankober,  the  limits  of  Emin  Fssha's  piOTines 
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and  tfaoBe  of  the  new  tenitoiy  elaioied  by  the  ItaIiED%  betweeo  Maamwah  aod 

Eahcita, 

The  Congo  sheet  h  almost  a  new  map,  as  there  were  more  alteratiMM  to 
make  on  this  region  than  on  nny  other  part  of  Africa.  We  find  liere  incorporated, 
since  the  laat  edition,  the  recent  explorations  of  Capello  and  Ivens  ;  the  dis- 
coveries of  Reichard  and  Bohm,  between  Tanganyika  and  the  Lualaba  ;  the  results 
of  the  exploring  expeditions  of  von  Francois,  Kund,  Tappenbcck,  Woll,  and 
Bnttner,  in  the  BOathisni  pttrts  of  the  Congo  bwin ;  the  river  surveys  of  OreafeU 
■ad  TOD  Fnafois  on  the  Central  Congo ;  RouYier's  new  snrreyB  of  the  French 
poMerioDB ;  and  even  the  new  lontes  of  De.  Bnum  and  Giaeomo  have  been 
added  "before  going  to  press. 

The  printin<::^  of  both  <^heeta  is  very  much  clcarei  than  in  the  iast  edition,  and 
the  hand-colf  urni^'  is  also  a  great  improvement. 

SUAKIN  AND  KAESALA — Die  Karawauenstrassen  zwischen  .  Nach  Itinernr- 

aufnahmen  von  Josef  Menges,  gczeichnet  von  C.  Barich.    Massstab,  1  :8(>  i  lOi  . 
rtttrnianns  MUltUmujen^  Jahrrjang  1887,  Tafel  6.  Gotlia:  Jmtus  Ftrtkes. 

ASIA. 

JAPAN—Tektonische  Karte  von  Japan. 
Grcologische  Karte  von  Japan. 

You  Dr.  E.  Naumann.    Massstab,  1  :  5,760,  000. 
Wit  n.  Mitt.dt  r  Kai$.  Kbn.-Geogr.  Ge»elL    Band  xxx.,  Tajtl,  iv.,  v. 
TIBST,  illustrating  the  journeys  of  Colonel  Prejevalsky.   Scale  1  : 5,b(X),000. 

Proceedings  oftheMoilfal  Geographical  Soeietj/j  May  1887. 
This  map  is  a  valoable  oontribution  to  the  geography  of  Tibet 

AMERICA. 

ALASKA,  Southern  Part.— Illustrating  the  paper  of  Lieutenant  H.  W.  Seton^ 
Karr.   Scale  1 : 2,9no,oo0. 

J'rofrfdi/iffs  of  the  Royal  G eofrraphical  Societt/,  May  1887. 
BRAznJEN  UND  VENEZUELA— Karte  (ler  neu  bcstininiten  (iimze  zwischen 
broziUeu  und  Veuezuela,  nach  den  Aufnahnieu  der  braaiiiuuiaciien  Qrenzcom- 
nMov.  MaaBstab,  1 : 2,000,000. 

Berlin:  ZeiUehrift  der  €fetelUeh^ftJw-  Erdkunde,  Band  zxiL,  Tt^fel  1. 
HBHOO.— UeberBicfat  der  HdhenverhiiltniBae  and  der  Eisenbahnen,  von  A. 
ScoBBL.  Massstab^  1  :  16,000,000. 

Bremen:  Deutsche  GcograpkiKhe  Blatter,  Baml      J'a/cl  I. 

HIXARA0UA-KANAL8 — Spezial-karte  des  .    Nach  der  Karte  der  Ver".  St". 

VeniiPss!inga-£xpedition  unter  A.  O.  Menocal,  U.S.N.,  1885.  Maawtab, 

Petetmann's  Mitteihtriffen,  Jahrgang  1887,  Tafel  8.    Gotha :  Justus  Perthes. 
VAKCOUVEE  ISLAND— Die  Indianerstauune  von  VauL'ou\  er  Island  und  an  der 
Riiste  von  Britisch-Kolumbia.  Naeh  eigenen  Forschuugen  gezeichnet  von  Dr. 
Franc  Bona  Masastabb  1  : 2,000^000. 

PeUrmnauC*  MiUeilitngen,  Jahrgang  1887,  T€^d  7.  GtOha :  Jmtm  Perthet. 

GENERAL. 

BURQHAUS'  PHYSIKAUSCHBR  ATLAS.— Ncunte  Liefcrung.  Inlialt  :  No.  38, 
Bcgenkarte  der  Erde  (W.  Eoppbn)  ;  Nr.  50,  Florenkarte  von  Amerika  (Dr.  U. 
Dbud^  ;  Nr.  60,  Haustiere  und  Parasiten  (Dr.  W.  Marshall). 

GiOha :  Jwtue  Perihe*,  1887.  Prets  J/.  3. 


Digitized  by  Google 


328 


NEW  ICAPS. 


ERDP£OFILder  Zone  von  31'  bis  65°  N.  Br.  im  Massverhaltniss  1 :  IjSmfiOO, 
von  Ferdinand  Tjn<^g,  Kii;\.  Bayer.  Ingenieur-Hanptmann,  A.D. 

Munchen  :  A.  Ji.  Priv.  Kumtanstalt  von  Piloty  u.  Loehle.    Prf  i.f  M.  20. 

This  is  a  beautiful  piece  of  work,  which  must  claim  the  study  and  adiniratioQ 
of  all  geographers  as  something  quite  new  atnung  the  many  attempts  to  illustrate 
the  relief  of  the  earth's  surface.  It  may  be  briefly  described  as  a  section-map  of 
the  eorth'B  autflwe  between  the  perallelB  of  31*  and  65*  north  ktltude.  The  aie 
of  the  Bphere  between  theae  pftnUels  is  shown  in  its  true  pioportione,  one  million 
times  reduced,  or  about  13'4  g!eogr.  miles  to  an  inch,  so  that  tiie  whole  sit^  as  here 
shown,  is  fourteen  feet  long.  The  principal  section,  which  is  coloured  brown,  is 
aloTi!?  a  line  across  Europe,  extending  from  Tripoli  to  Trondjhem,  and  shows, 
in  profile,  the  elevations  of  the  mountains  nnd  plains,  and  the  depressions  of  the 
seas,  on  their  true  vertical  scale  in  proportion  to  the  size  of  the  sphere.  Behind 
the  brown-eoloored  European  profile  the  high  peaks  of  North  America,  in  the 
corresponding  latitudes,  are  shown  in  pmple  colour ;  and  behind  them  again  rise 
the  great  plateaux  and  peaks  in  the  corresponding  latitudes  in  Asia.  The  first 
impression  that  an  inspection  of  the  whole  profile  conveys,  is  the  very  slight 
elevation  of  even  the  highest  mountains  in  proportion  to  the  immensity  of  the 
sphere,  so  that  they  may  be  compared  to  the  merest  pimples  on  its  surface.  The 
scarcely  perceptible  elevation  of  our  Grampian  Hills  is  in  striking  contrast  with 
the  great  mountain-masses  of  Asia. 

Herr  Lingg  must  he  congntulated  upon  the  thorough  and  artistic  manner  in 
which  be  has  executed  his  work.  We  trust  it  will  soon  be  adapted  for  school 
nsei  for  it  teaches  more  Physical  Qeography  at  a  glance  than  can  be  otherwiie 
learned  in  many  days. 

HEW  ooMFXBn  ATLAS  of  the  World,  by  G.  W.  Bacon,  F.R.G.S.,  containing 
all  the  latest  Geographical  Discoveries  throughout  the  various  countries  of  the 
World,  with  General  Descriptions,  Index,  etc. 

London :  G.  W.  Bacon  and  Co.    Price,  £2,  15^. 

Had  Mr.  (1.  \\ .  Bacon  announced  that  he  was  bringing  out  a  new  edition  of 
the  old  "  Weekly  Despatch  Atlas,"  we  should  have  been  disposed  to  allow  that 
he  had  done  fairly  well  in  trying  to  bring  the  information  on  these  old  maps  up 
to  date.  But  by  widely  advertising  that  he  has  just  completed  an  atiaa  which 
he  claims  to  be  "  the  most  modern,  accurate,  and  comprehensive  in  existence," 
we  feel  bound,  in  the  interests  of  the  ijooL'rapliical  public,  to  say  that  his  state- 
ments arc  entirely  misleading.  It  is  true  tliat  these  old  ma])s  of  the  "  Despatch 
Atlas"  have  been  partly  revised,  and  tliat  one  or  two  new  maps  have  been 
added;  but  it  ii>  a  case  of  ''putting  new  cloth  into  old  garments,"  and  only 
occasions  glaring  inconsistencies. 

There  are  such  things  as  shoddy  atUues^"  and  the  only  distinction  we  csn 
give  to  Bacon*8  Atlas  is,  that  of  this  class  it  is  the  largest  and  most  complete  at 
present  published. 

VBOM  Handy  Volume  AtUs  of  the  World,  with  Index  and  Statistical 

Notes,  containing  64  plates.    London :  Geor^  Philip  and  Son.  Price,  3«.  ft/. 

This  little  atlas,  constructed  on  the  same  lines  as  Bartholomew's  Pocket 
Atlas,  contains  no  noteworthy  new  features,  if  we  may  except  the  neatoess  of 
its  binding. 

The  collection  of  maps,  judging  fi-om  tlieir  inconsistencies,  bears  evidence  of 
somewhat  hurried  preparation.  For  instance,  there  are  no  railways  shown  in 
any  of  the  maps  of  European  countries ;  while  on  such  maps  as  Central  Asia 
and  Further  India  we  have  thfem  prominenUy  depicted. 


Digitized  by  Google 


^i^^H  A   M  t's        X  0  4/j 


L   ,A     N  D 


K  H  A  M  £  S 


T  r  0  p  I  _c  _  ,  .  of  C  aj>  r  I  C  O  r  n 


I  C  jT  0  »  A  T  B 


J9> 


1  ^ 


Digitized  by  Google 


I 


Digitized  by  Google 


T'EE  SCOTTISH 

GEOGRAPHICAL 

MAGAZINE. 


JAPAN. 

By  liUSiiELL  KoiiEKTSUN,  H.B.M.  CONSUL  AT  YuKulLlMA. 

{Sead  bt/ore  the  Swietyy  April  1887.) 

Thb  word  Japan  is  [Ru  haps  a  somewhat  ambitious  title  for  tlus  paper  as, 
naturally,  it  is  impossible  to  compress  into  half  an  hour's  reading  <^  that 
one  could  say  of  that  country.  I  have  thought  it  better,  however,  to 
use  this  one  comprehensive  word,  as  it  leaves  me  free  range  for  my 
subject^  and  will  enable  me  to  touch  on  matters  which,  if  not  perhaps 
coming  quite  within  the  scope  of  a  Geographical  paper,  will  doubtless  be 
equally  of  interest  as  if  these  sheets  treated  simply  of  the  physical 
geography  of  Japan. 

There  are  possibly  amongst  my  audience  here  to-night  some  who  have 
visited  Japan ;  but  I  doubt  if  there  is  one  who  has  resided  there,  as  I  have, 
for  upwards  of  twenty-five  years^  I  do  not,  however,  wish  to  dwell  on 
this  fact  of  lengthened  residence  as  giving  me  exceptional  claims  to  write 
or  speak  with  particular  authority.  I  fully  recognise  that  visitors  who 
spend  a  few  months  in  Japan,  who  have  good  powers  of  observation,  and 
who  use  those  powers,  may  commit  to  paper  an  excellent  picture  of  what 
they  see,  and  a  good  account  of  what  they  hear ;  but  there  is  frequently 
a  tendency  with  such  writers  to  impart  a  hitrh  local  colouring  to  their 
word -pictures,  and  to  regard  in  too  enthusiastic  and  too  poetic  a  light 
wluit  is  really  somewhat  dry  prose  to  the  permanent  resident.  Ja])an  has, 
perhaps,  suffered  more  than  any  other  country  from  being  j)ainted  in  too 
bright  colours  hy  travellers,  with  the  result  that  those  who  come  after 
them  have  experienced  some  disappointment  on  huding  that  everything 
did  not  come  up  to  the  expectations  they  had  permitted  themselves  to 
form. 

vuu  III.  Z 
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My  object  in  this  paper  wUl  be»  so  far  as  cireumstaiices  idmit^  to 
ptesent  to  you  a  truthfiil  picture,  neither  coloured  with  romance  on  the 
one  hand,  nor  on  the  other  darkened  with  too  sombre  viewa 

In  the  first  place,  I  will  ask  your  attention  for  a  few  moments  to 
consider  what  the  word  Japan'*  is.  The  Japanese  do  not  call  thor 
country  by  that  name,  any  more  than  the  Getmans  speak  of  their  country 
as  Germany,  or  the  Belgians  of  Belgium.  Tlie  word  Japan  is  obtained 
in  the  following  manner.  As  you  may  readily  understand,  our  knowledge 
of  China  dates  from  a  period  anterior  to  the  time  of  our  knowing  much 
of  Japan,  but  to  China  herself  Japan  has  for  centuries  been  no  km 
incopvUa  in  the  sense  she  ha«  been  to  us.  To  tlie  Chinese  Japan"  is 
known  as  Ji  pun,"  words  signifying  "  origin  of  day ; "  the  same  characters 
or  ideographs  mean  in  Japanese  "  Nichi "  "Hon,"  contracted  into  "Nipon," 
or  "Nippon."  We  have  been  long  familiarised  with  the  Jipun  of  the 
Chinese,  and  it  will  be  readily  conceived  how  the  "  Jipun  "  slipped  into 
the  "  Japan  "  of  the  present  daily  use.  From  the  meaning  of  the  ideo- 
graphs "origin  of  day,"  we  obtain  that  appellation  of  Ja]Kin  which  is  so 
familiar  to  our  ears,  "  the  Land  of  the  Rising  Sun,"  or,  in  other  words,  the 
"  Land  of  tlic  Origin  of  Day.  "  You  are,  of  course,  aware  that  the  national 
flag  of  Japan  is  a  red  ball  on  a  white  ground — in  fact,  tlie  full  and  brilliant 
sun  orb.  A  .sins^ular  error  prevails  in  attaching  the  name  "Nippon  "  to 
the  large  main  island  of  the  group,  wherea.s  the  word  is  applied  to  the 
whole  empire,  which  con^sts  of  the  four  main  ishinds,  the  Kun'les. 
the  Kiukiu  group,  Iki,  Tsushima,  the  Old  group,  and  many  other  islands 
and  islets. 

One  of  the  principal  features  in  connection  with  .hipan,  that  I  wm 
anxious  you  shoukl  be  acquainted  with,  is  the  conditions  under  whicii 
foreigners  live  in  that  country ;  and  by  foreigners  I  mean  English,  Freneh, 
Germans,  Americans,  and  in  fact  members  of  all  other  nationalities  than 
the  Japanese.  There  seems  to  be  here  a  very  general,  and,  I  admit,  a 
pardonable  Ignorance  of  those  conditions  which  a  few  words  will  suffice 
to  explain.  Japan  is,  as  you  know,  opened  to  ttade  with  foreign  countries, 
hut  still  only  In  a  limited  sense ;  as,  for  commercial  purposes,  all  f oreigncn 
are  compelled  to  reside  at  the  ports  of  Yokohama,  Hiogo  or  Kobe  as  it 
is  equally  styled,  Ozaka,  Nagasaki,  Hakodate,  Niigata,  and  the  city  of 
Tokyo,  formerly  called  Yedo,  excepting  those  foreigners  employed  in  the 
interior,  in  the  service  of  the  Goremment  of  Japaa  In  order  not  to 
overburden  your  minds  with  names,  that  in  some  cases  must  necessarily 
be  strange  to  your  ,ear%  you  may  dismiss  that  of  Niigata  in  connection 
with  the  open  ports,  as  it  has  been  found  to  be  comparatively  valudess 
for  purposes  of  foreign  trade,  due  principally  to  its  exposed  situation,  and 
its  inconvenient,  if  not  indeed  dangerous,  anchorage.  It  lies  on  the  west 
coast,  and  knowing  thus  much  about  it,  it  need  give  you  no  further  concern. 
In  order  the  better  to  appreciate  the  situation  and  the  conditions  of  our 
residence  in  Japan,  you  should  know  that  foreigners  are  only  there  by 
virtue  of  express  treaties  with  the  different  foreign  Powers;  and  the 
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countiies  that  Iiave  concluded  such  treaties  are  Eogland,  France,  the 
United  States,  Geiinany,  Austria-iiungary,  Russia,  Holland,  Spain, 
Portuiral,  Sweden  and  2v  i  way,  Italy,  Switzeriuud,  Denmark,  Pern,  China, 
Hawaii,  aud  Corea.  I  have  not  named  them  in  any  particular  order  or 
sequence,  and  it  is  sufficient  to  note  that  the  treaties  which  govern  our 
residence  there  now  mostly  date  from  1858,  and  subsequently.  Treaties 
existed  with  different  countries  before  that  date,  notably  that  with  the 
United  Skates,  of  1856 ;  but  I  em  referring  more  partieularlj  to  the  aetoal 
oonditioiie  of  trade  and  residence  whkh  now  exiat^  and  which  may  be  said 
to  date  from  1858,  although  some  of  the  porta  I  heve  named  were  not 
thrown  open  to  our  commerce  until  a  few  years  later.  The  treaties  of  1858 
were  not  ratified  until  1859,  so  that  the  history  of  recent  Japanese  progress, 
more  particularly  aa  affected  by  foreign  intercourse,  dates  really  only  from 
that  tima  I  am  not  going  to  inflict  on  you  a  historical  paper — ^far  from 
tt ;  but  it  ia  essential  to  an  intelligent  understanding  of  our  position  in 
Japan,  to  glance  briefly  at  these  few  pmnts.  The  treaties  provide,  not 
only  that  commerce  and  residence  shall  be  restricted  to  the  pkees  I  hare 
mentioned,  but  further,  that  the  particttlar  location  of  foreigners  within 
most  of  those  places  or  ports  should  be  accurately  defined.  These  locationa 
are  called  settlements,"  and  therefore  one  of  the  first  things  that  strikes 
on  the  ear  of  the  \  isitor  arriving  at  Yokohama,  Tokyo,  Hiogo,  or  Ozaka, 
aa  the  case  may  be,  is  this  word  "settlement"  or  "concession,"  as  it  is 
aometimes  termed,  as  applied  to  the  particular  locality  where  foreigners 
reside,  and  as  distinct  from  the  Japanese  quarter  of  the  town.  At  some 
of  the  ports  these  settlements  have  particular  appellations,  as  for  instance 
at  Tokyo,  where  it  is  known  as  "Tskiji,"  or  made  ground,"  the  giound 
having  been  actually  filled  in,  drained,  and  laid  out  for  the  j)urpose.s  of 
foreign  residence.  These  settlements  are  divided  into  lots,  ditrering  in  area, 
and  on  these  the  foreigner,  having  first  acquired  his  lot  by  purchase,  and 
having  stipulated  to  pay  a  somewhat  heavy  annual  ground-rent,  erects 
his  dwelling,  his  oftice,  and  his  warehouses.  These  strict  conditions  of 
residence  have  been  considerably  relaxed  as  years  have  passed,  and  more 
enlightened  views  have  ohtained ;  lots  of  land  for  suburban  or  country 
residences  were  sooner  or  later  acquired  in  the  neighbourhood  of  the  settle- 
ments, and  thus  pleasant  little  country  dwellings  has  e  spnmg  Tip,  which 
have  considerably  enhanced  the  pleasures  of  a  residence  iu  Ja|  ui.  1 
should  mention,  too,  that  these  same  treaties  I  have  referred  to  ail 
stipulated  that  foreigners  should  not  travel  beyond  certain  limits  from 
the  settlements,  these  limits  being  generally  fixed  at  from  25  to  30  miles, 
so  that,  as  you  can  well  understand,  for  some  years  the  interior  of  Japan 
was  very  little  known  to  us ;  but  this  ezdusiTe  atate  of  things  haa  long 
since  yielded  to  a  system  of  passports,  that  are  now  eaaily  obtained,  and 
by  means  of  which  the  holder  can  travel  from  one  part  of  the  empire  to 
the  other. 

There  is  a  phrase  that  I  find  frequently  puzzles  English  ean,  and  it 
is  natural  that  it  should  be  somewhat  unintelligible  to  those  who  are 
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unacquainted  with  it.  I  refer  to  the  words  **  ex-territorial  jurisdictioD,'' 
There  ia  nothing,  however,  in  them  to  frighten  or  puzzle  the  meancit 
capacity  ;  they  signify  simply  that  in  certain  countries^  where  this  form  of 
jurisdiction  obtains,  foreigners  in  those  countries  are  subject^  not  to  the 
laws  of  those  particular  countries,  but  to  their  own  laws  administered 
through  their  own  consular  tribunals.  The  system  prevails  in  a  greater 
or  less  degree  in  Turkey,  Egypt,  China,  Japan,  and  Siam.  I  will  not 
particularise,  but  you  can  well  understand  that  in  some  of  the  countries 
I  have  mentioned  it  would  not  he  consistent  with  our  ich^as  to  suhmit  to 
the  system  of  law  that  mi<rht  ho  administered  hv  the  native  tribunals : 
decapitation  mi^ht  be  the  jienalty  for  a  c<»TO])aratively  light  crime,  not 
to  mention  torture  as  a  mode  of  extractinir  confessions  of  tiuilt.  It  is  onlv 
fair  to  mention  tliat,  in  the  case  of  Japan,  t4:)rture  has  now  no  place  in  her 
criminal  code  or  procedure.  It  has  followed,  tlierefore,  that  in  the 
treaties  with  Japan,  negotiated  on  the  lines  of  treaties  concluded  with 
China  and  other  of  the  countries  I  have  named,  it  ha.s  ))een  stipulated  that 
foreigners  are  to  be  tried  by  their  own  consular  ur  judicial  authorities 
both  in  respect  of  civil  and  ci'imin.il  actions.  A  Ja|>anese  having  reason 
to  complain  of  a  British  subject  would  have  to  sue  him  before  a  British 
court  in  Japan;  whereas  the  British  subject  would  in  the  converse  case 
have  to  appear  as  plaintiff  in  the  Japanese  court,  before  w^hich  the 
Japanese  subject  would  appeur  as  defendant 

You  will  now  understand  that^  with  something  like  seventeen  different 
countries  with  which  Japan  has  treaties^  you  have  the  same  numher  of 
consular  tribunals,  and  that  accordingly,  as  a  Japanese  may  be  aggrieved 
by  an  Englishman,  Frenchman,  German,  or  American,  as  the  case  may  be, 
so  will  he  appeal  to  the  consul  of  one  or  other  of  those  countries  for 
relief. 

'  This  is  briefly  the  ex-territorial  jurisdiction — a  state  of  things  which 
bristles  with  many  difficulties,  but  which  appears  to  be  the  system  best 
adapted  for  the  protection  of  Europeans  in  countries  where  the  judicial 
system  is  one  that  they  could  not  well  be  made  to  submit  to.  Japan  hsu^ 
however,  made  such  s^des  in  judicial  reform  that  before  many  yean  are 
passed  it  is  possible — nay,  probable — that  the  ex-territorial  jurisdiction  will 
be  done  away  with  in  that  country,  and  that  we  shall  be  residing  there 
\inder  Japanese  law,  which  will,  it  is  to  be  hoped,  entail  no  more  ride 
than  does  a  residence  in  many  European  countries. 

Geography. — I  now  pass  to  the  geographical  features  of  Japan.  The 
earliest  division  of  the  country  into  provinces  was  made  between  131 

and  190  A.T>.,  their  rumd)er  being  thirty-two. 

In  the  third  century,  after  -Japan  had  been  ^'if•tonolls  in  Corca,  and  in 
imitation  of  the  geographical  division  in  that  country,  it  wa.s  marked  out 
into  seven  circuit.*;,  and  what  were  styled  five  home  provinces.  Sub- 
sequently, about  the  heginuing  of  the  eighth  century,  some  of  the 
provinces  were  subdivided,  the  number  being  increased  to  sixty-six,  which 
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I  proceed  to  name.  Taking  first  the  five  home  provinces,  comi>rised 
luider  the  name  "  Gokinai,"  wo  have  Yamashiro,  Yamato,  Kawachi, 
Idzumi,  and  Setsu.  Then  takin*?  the  circuits,  vrc  have  the  **  Tokaido," 
or  "Eastern  Sea  Circuit,"  in  wliich  aic  contained  the  following  fifteen 
provinces  : — Iga.,  Ise,  Shima,  Owari,  Mikawa,  Totomi,  Suruga,  Idzu,  Kai 
tiagami,  Musashi,  Awa,  Kadzu^a,  Shimosa,  and  Hitachi. 

Then  the  "Tozando,"  or  "Eastern  Mountain  Circuit,"  comprising 
eight  proTiBces: — Omi,  Mioo,  Hida,  Shinano,  Kodzuke,  Shimotsuke, 
Matoii,  and  Dewa. 

The  **HokttrOnido^"  or  ^'Northern  Lund  Gireuit,"  with  aaven  proirmceB: 
— Wasaka,  Echizen,  Kaga,  Noto,  Etchiu,  Echigo,  and  the  island  of  Sado. 

The  "Sanindo,"  or  "Monntain  Back  GiicuiV'  containing  eight 
provinces : — ^Tamba,  Tango»  Tajima,  Inaba,  Hold,  Idzumo,  Iwami,  and  the 
Old  groap  of  ialands. 

The  ^'Sanyodo,"  or  Mountain  Front  Circoit,"  having  also  eight 
provinces: — Harima,  Minnwalga,  Bizen,  Bichin,  Bingo,  Akl,  Suwo,  and 
Nagato. 

The  "  Nankaido,"  or  "Southern  Sea  Circuit,"  comprising  six  proviucest 
namely  Ki-i,  Awaji,  Awa,  Sanuki,  lyo,  and  Tosa. 

I  would  ask  your  attention  here  to  the  province  of  Ki-i,  or  Kishiu,  as 
it  is  more  familiarly  calletl.  in  order  that  it  may  not  be  confounded  with 
the  large  island  of  Kiushiu.  To  the  \ininitiated  ear  the  similarity  of 
sound  between  Kishiu  and  Kiushiu  tends  to  great  confusion.  Kishiu  is 
simply  one  province  of  the  Nan-kai-do  circuit,  whereas  Kiushiu  means 
really  the  "  nine  provinces,"  and  is  co-extensive  with  the  last  of  the 
circuits,  the  "  Sai-kai-do,"  or  "  Western  Sea  Circuit,"  '^vhirh  ib  divided  into 
nine  provinces,  namely,  Chikuzen,  Chikugo,  Bnzcn,  lUmgo,  Hizen,  Higo, 
Hinq:a,  Oaumi,  and  Satsuma.  The  islands  of  Iki  and  Tsushima,  dealt 
with  as  separate  provinces,  would,  with  the  sixty-six  provinces  already 
named,  making  in  all  .«?ixty-(*igiit,  complete  the  geographical  divisions  of 
Japan  which  existt'<l  from  conipaiutivcly  remote  times  until  a  recent  date. 
This  division  of  the  country  continued  until  1868,  when,  as  the  result  in 
jj-reat  part  of  the  revolution  which  marked  that  year,  the  northern  island 
of  Yezo  was  constituted  a  circuit  under  the  name  of  the  "  Hokkaido,"  or 
"Northern  fcJea  Circuit,"  comprising  the  eleven  provinces  of  Ushimu, 
Shiriboshi,  Ishikari,  Teshiwo,  Kitanii,  Ifuri,  Hitaka,  Tokachi,  Kushiro, 
NciiiiiK),  and  Chijima,  the  last  named  being  tliat  portion  of  the  Kuriles 
then  lielonging  to  Japan.  Since  that  date  the  whole  of  the  Kuriles  have 
passed  into  the  possession  of  Japan  by  arrangement  with  Qnariai  to  whldi 
country  the  exclusive  possession  of  Saghalien  was  surrendered — ^the 
southern  half  of  that  island  having  been  previously  claimed  by  Japan. 
In  1868  there  was,  in  addition  to  the  Hokkaido  just  mentioned,  a  sub- 
division of  the  two  large  provinces  of  Oshiu  and  Dewa,  the  former  into 
the  provinces  of  Iwaki,  Iwashiro,  Bikuzen,  Bikuchiu,  and  Michinoku;  the 
latter  into  Uzen  and  Ugo. 

In  order  to  a  thorough  comprehension  of  the  geographical  divisions  of 
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Japan,  it  is  essential  to  bear  in  mind  that  in  early  times^  when  the  cotmiry 
was  divided  into  thirty-two  provinces,  the  authority  of  the  Mikado  or 
Emperor  of  Japan  was  bounded  on  the  north  by  a  line  which  nig^  be 
drawn  from  the  Bay  of  Sendai  on  the  eaat  to  Kiigata  on  the  weeti  the 
northern  portion  of  the  main  island  as  well  aa  the  iahuid  of  Yeao  being 
then  occupied  by  barbarona  tribes,  the  descendants  of  which  may  be 
traced  in  the  Ainos  now  settled  in  Yeaol  It  should  also  be  remembend 
that  the  territories  of  the  Lord  or  Daimio  of  Matsmae  in  Yeao  were  st 
one  time  included  in  the  northern  provinces  of  Dewa  and  Mutsu,  bat  tbii 
division  no  longer  exists,  the  northern  island  and  a4jacent  Knriles  hxm^ 
as  already  mentioned,  been  divided  into  eleven  provinces.  This  idind 
of  Yezo  has  of  late  years  been  treated  in  the  matter  of  administnftion  ai 
a  colonial  dependency  of  the  empire,  a  special  department  or  bureau 
existing  at  Tokyo,  the  capital  of  Japan,  which  is  charged  with  the  affain 
of  Yezo.  The  island  is  interesting  not  only  by  reason  of  the  aborigines, 
the  Ainos,  that  inhabit  it,  but  because  laudable  agricultural  experimsntt 
have  been  canied  on  there  at  the  expense  of  the  Japanese  Government, 
and  great  and  successful  endeavours  have  been  made  to  acclimatise 
foreign  fruits.  Valuable  coal  deposits  have  also  been  discovered  on  the 
island,  and  magnificent  fisheries  exist  in  its  waters.  I  have  myself  lived 
in  Yezo  for  two  years,  and  although  I  have  never  visited  Vancouver  in 
British  Columliia,  I  can  well  believe  what  is  currently  reporti'd,  that 
Yezo  resembles  it  in  many  respects  in  regard  to  scenery  and  conditions 
of  climate  and  soil. 

In  1^172  we  find  Japan  divided  for  purely  administrative  purp(^ea 
into  three  /(/,  or  cities — namely,  Kyoto,  Tokyo,  and  Ozaka,  and  into 
seventy-two  km  or  prefectures;  and  this  witliout  neccRsarily  foi lowing  the 
boundaries  of  provinces.  Since  that  date — 1872 — ^the  prefectures  have 
been  recast  and  brouglit  down  to  thirty-seven  in  number.  To  complete 
this  particular  poi-tion  of  the  i)aper,  T  should  "state  that  the  Kiukiu  group 
of  islands,  gcneiall}  called  by  foreigners  the  LoocIujds,  was  constituted  a 
prefecture  of  Japan  in  1878,  under  the  name  of  the  Okinawa  Ken;  the 
so-called  King  of  Loochoo  then  losing  his  sovereignty,  and  taking  a  posi- 
tion amongst  the  nobility  of  Japan.  This  full  assertion  by  Japan  over 
the  Iioochoos  was  not  without  its  troublous  side,  in  consequence  <rf  CSiina's 
daim  of  suaerainty  over  the  islands^  and  it  is  still  from  tune  to  time  the 
subject  of  some  little  friction  between  the  two  Powers. 

The  Bonius,  or  Ogasawara  IsIandS)  as  they  are  termed  l)y  the 
Japanese,  and  over  which  Japan  now  exercises  complete  sovereignty,  an 
deserving  of  mention ;  they  consist  of  two  main  islands  separated  by  SO 
miles  of  sea,  and  of  several  smaller  islands  and  islets.  The  whole  group 
is  situated  about  600  miles  due  south  from  Yokohama.  It  is  interestmg 
to  remember  that  thcbe  islaitds  were,  so  far  as  the  unsupported  act  of  aa 
English  naval  oflBcer  could  make  them  so^  the  property  of  Groat  Britain; 
for  in  1824  Captain  Beechey  of  H.M.S.  Blossom  visited  them,  and  took 
formal  possession  in  the  name  of  His  Majesty  King  George  IV.   A  copper 
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plate,  ailixed  to  a  board  which  had  been  nailed  to  a  tree,  recorded  the 
fact ;  and  I  may  mpntif>n  thnt  thi^  bonrd  was  found  in  1875,  when  1 
visited  the  islands,  and  is  now,  i  believe,  to  be  seen  at  Greenwich  Col- 
lege, It  is  perhaps  needless  to  say  that  the  British  Government  never 
gave  effect  to  Cajjtain  Beechey's  act ;  and  in  1875,  in  consequence  of 
the  island  having  become  the  scene  of  some  crimes,  owing  to  quarrels 
amongst  the  settlers,  the  Japanese  Grovemment  was  moved  to  occupy  the 
the  islands,  and  establish  in  them  the  machinery  of  government.  They 
are  now  an  integral  part  of  the  empire,  regular  communication  being  kept 
np  by  steamer  from  Yokuliama  and  Tokyo. 

The  population  of  the  islands  consists  not  solely  of  Japanese,  but,  in 
addition,  of  a  few  Sandwich  Islanders  and  others  who  have  been  left 
behind,  or  have  deserted  from  the  whalers  that  used  to  touch  at  the 
group.  At  the  time  of  my  vhAt,  an  Englishman,  Webb  by  name,  resided 
on  the  islands,  and  was  regarded  as  the  patriarch  of  the  curious  mixed 
settlement  of  foreigners.   It  is  now  some  years  since  he  died. 

I  was  reading,  some  time  ago,  an  old  volume  of  correspondence 
between  the  East  India  Ckimpany's  factor  at  Canton  and  the  directors 
in  London,  and  in  the  course  of  the  correspondence  I  came  across  a  letter 
dated,  I  think,  in  1830,  strongly  urging  that  the  British  Government 
should  occupy  the  Bonins  as  an  important  base  of  trade.  As  a  fSAst^  there 
is  veiy  little  trade  even  now  between  them  and  the  mainland  of  Japan, 
the  sdi  barely  supporting  the  small  colony  established  there. 

To  revert  to  my  subject,  I  shall  be  glad  to  clear  the  ground  of  all 
aoorces  of  confusion  in  respect  of  the  names  of  the  different  provinces  I 
have  given.  They  mostly  have  two  names,  one  of  Japanese  derivation, 
the  other  Chinese,  made  up  of  the  word  "shiu,"  a  province,  and  the 
Chinese  pronunciation  of  one  of  the  ideographs  with  which  the  ])iirely 
Japanese  name  is  written.  I  have  not  mentioned  these  in  the  body  of 
my  paper,  so  as  to  avoid  perplexity  ;  but  I  can  illustrate  ray  meaning  by 
the  following  examples.  Take,  for  instance,  the  Gokinai,  or  five  homo 
provinces,  which,  as  I  have  stated,  are  Yamashiro,  Yamato,  Kawachi, 
LIzurai,  and  Setsu.  Each  of  these  h:us  an  alternative  appellation  derived 
from  the  Chinese,  as,  for  example,  Vamaiihiro  is  called  Joshiu;  Yamato, 
VVashiu  ;  Kawachi,  Kashiu ;  Idzumi,  Sensliiu  ;  and  Setsu,  Sesshiu  ;  it 
being  essential  you  should  bear  in  mind  that  "  shin,"  whicli  you  \wav  m 
often  repeated,  is  the  Chinese  word  for  *'  province, '  and  tlie  monosyllable 
prefixed,  such  as  Jo-,  Wa-,  Ka-,  aiul  Sen-,  is  simply  the  Chinese  pronuncia- 
tion of  one  of  the  Japanese  characters  with  which  the  purely  Japanese 
word  is  written.  What  makes  the  subject  a  little  more  complex  is  that  the 
Japanese,  in  some  cases,  use  tlie  one  appellation,  and  in  some  cases  the 
other.  Thus,  for  instance,  buil  keeping  to  the  five  provinces  I  have 
named  as  furnishing  an  illustration,  while  the  names  Y^amashiro,  Yamato, 
K&wachi,  and  Setsu,  being  Japanese  words,  are  in  more  frequent  use 
than  tbeu-  Chinese  equivalents  of  Joshiu,  Washiu,  Kashiu,  and  Sesshiu, 
in  one  case,  that  of  Idzumi,  the  Ghinese  equivslent  of  Senshiu  i»  much 
more  popular. 
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Mention  slioiild  !iot  be  omitted  of  a  somewhat  quaint  division  of 
Japau  that  at  one  time  existed  into  tho  country  lying  "  east  of  the  barrier" 
and  that  lying  "west  of  the  banier,"  called  respectively  "Kwanto"  and 
"  Kwansei,"  the  ban-ier  being  taken  to  mean  the  old  barrier  of  Ozaka,  on 
the  frontier  of  the  provinces  of  Omi  and  Yamashiro  ;  and  the  peculiar 
appellation  1  have  above  noted  being  given  to  the  provinces  lying  east 
and  west  of  this  boundary.  The  term  Kwanto  is  now,  however,  applied 
to  eight,  or  at  most  twelve  provinces  only,  instead  of  to  thirty -six  as 
formerly. 

Islands. — will  now  glance  rapidly  at  the  isUnds,  riYera,  moimtaiDS, 
harbours,  bays,  and  straits  in  Japan.  Commencing  with  the  islandsy  it  will 
perhaps  surprise  you  to  leam  that  these  number  over  3000,  ezdusiTe  of 
the  four  main  islands ;  many  are,  of  course,  but  the  merest  islets.  I  would 
first  ask  your  attention  to  the  chain  of  islands  that  extends  due  south 
from  my  own  port  of  residence,  Yokohama,  consisting  of  Oshima  or  Vrics 
Island,  Bishima,  Ni-i-jima»  Shikini-jima)  Kantsu-jima,  Miyaki-jima»  and 
Mikurarjima.  Oshima  is  usually  sighted  by  vessels  making  lor  the  Bay  of 
Yedo,  and  is  conspicuous  by  its  actire  volcano.  South  of  this  chain  of 
islands  is  the  island  of  Hachijd,  at  one  time,  if  not  still,  used  as  a  penal 
settlement,  and  then,  some  350  miles  further  south,  lie  the  Bonins  already 
mentioned.  Another  island,  also  named  Oshima,  lies  close  to  the  prO' 
vince  of  Kishiu.  The  neighbourhood  of  this  island  has  been  the  scene  of 
many  shipping  disasters,  owing  to  the  peculiar  indraft  of  the  current. 
An.  excellent  light  is  exhibited  at  Oshima  for  the  convenience  of 
shipping.  North  of  this  is  the  large  island  of  Awaji.  A  prominent 
group  of  islands  is  that  to  the  south  of  Kiushiu,  which,  beginning  with 
Tanegashima,  takes  in  the  Riukiu  group,  and  ends  with  Unterusliinia. 
To  the  westward  of  tho  province  of  Satsuma  we  have  the  Kof-higi-jinia, 
and  nortli  of  these  the  islands  of  Amakusa  and  Togi.  Following  north, 
we  have  the  island  of  Hirado,  so  frequently  spelt  on  English  maps  as 
Firando  ;  this  island  is  speciall}'  noteworthy  as  luring  tlic  seat  of  the  first 
English  factory  in  Japan,  founded  in  1613,  and  mentioned  in  Will  Adams' 
letters  from  Japan,  The  Ooto  group,  to  the  westward  of  the  treaty 
[)oi  t  of  Nagasaki,  sliouhl  also  be  mentioned,  and  then  we  have  the  islands 
of  Tsushima  au«i  Jki,  constittiting  each  a  separate  province.  Following 
along  the  coast-line  of  the  Sanindo,  we  ha\  e  the  Oki  group  of  islands, 
forming  the  pro\  ince  of  Oki,  and  to  the  north  and  eastwanl  of  these  the 
large  island  of  Sado. 

A  glance  at  any  chai  t  of  the  Inland  Sea,  the  name  popularly  applied 
to  the  waters  that  lie  between  the  Straits  of  Akashi  and  those  of  Shimo- 
noscki,  will  show  numberless  islands  or  islets.  The  beauties  of  the  Inland 
Sea  have  been  described  in  no  measured  terms  by  tourists,  and  although 
the  language  used  is  sometimes  too  glowing,  there  are  perhaps  not  tn-.m} 
lovelier  scenes  than  those  to  be  witnessed  in  the  day's  journey  tiiat  lies 
between  Hiogo  and  Shimonosekt.   Mention  has  already  been  made  of 
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the  Kiukiii  group,  and  it  now  onljr  remains  U>  note  the  Kuriles,  all 
belonging  to  Japan. 

Rivers.™ There  are  no  rivers  in  .lapau  tlmt  attain  to  great  length,  a 
cireum.^tance  which  may  in  great  measure  be  explained,  so  far  as  the  main- 
land is  concerned,  by  its  comparative  narrowness,  and  even  tlic  more 
important  would  not  be  navigable  throughout  their  length  for  other  than 
boats  of  very  light  draught.     The}^  of  course,  play  their  part  in  the 
truu^mi-ision  of  produce,  but  their  agency  in  this  direction  must  in  great 
degree  \'ield  to  the  more  active  one  of  railways,  the  con."structiou  of  which 
is  now  being  acti\  ely  prosecuted  in  Japan.    The  principal  rivers  are  the 
Tonegawa,  the  Shinanogawa,  Kisogawa,  Oigawa,  Fujigawa,  Tenriugawa, 
Sakatagawa,  Abukumagawa,  and  tlie  It-hikari.   The  Yodogawa,  on  which 
the  town  of   Ozaka  is  .situuti  (1,  and  the  Sumidagawa,  which  passes 
through  the  capital  of  Tokyo,  may  also  l)e  noticed.     The  Tonegawa 
is  the  longest  river,  and  has  a  length  of  about  17-  miles.    I  may  here 
remark  that  many  of  the  Japanese  rivers  change  their  names  iu  their 
course,  but  to  state  these  changes  in  detail  would  only  be  to  burden  you 
onneoeBearily  with  naxnee.   I  will  eontent  myself  with,  giving  the  sources 
of  the  riven  I  haye  mentioned,  and  their  comse.   The  Tonegawa  risee  in 
the  province  of  Kddzuke,  passes  close  to  Maebaahi,  a  town  familiar  as  one 
of  the  principal  emporiums  of  the  sOk  trade  in  the  centre  of  a  rich  silk 
district,  here  it  distributes  itself  in  a  network  of  streams,  uniting  again 
close  to  where  the  Karasugawa  is  met ;  lower  down,  the  river  separates 
into  two  branches,  the  southern  branch  falling  into  the  Bay  of  Yedo^  at 
Horiye,  the  main  stream  continuing  its  course,  receiving  the  waters  of  two 
rivers,  and  falling  into  the  sea  at  Choshi,  on  the  Pacific  coast  The 
Shinanogawa,  a  name  not  .difficult  to  remember,  as  we  are  already  familiar 
with  the  province  of  Shinano,  rises  in  that  province,  flows  first  in  a  north- 
westerly and  then  in  a  northerly  direction,  passes  through  the  province  of 
Echigo  in  a  north-easterly  course,  and  meets  the  sea  at  Kiigata.  The 
Kisogawa  also  has  its  source  in  Shinano,  traverses  the  provinces  of  Mine 
and  Owari,  in  which  latter  it  throws  off  several  branches,  and  thence 
passes  to  the  sea.    The  Tenriugawa»  also  rising  in  Shinano,  Hows  into  the 
province  of  Totomi,  and  thence  to  the  sea.    The  Oigawa  takes  its  rise  In 
the  province  of  Kai,  and  also  passes  through  Totomi  to  the  sea.  The 
Fujikawa  rises  in  the  same  province  Kai,  and  thence  flows  through  Suru|^ 
The  Sakatagawa  has  its  origin  in  the  north,  between  Uzen  and  Rikuzen, 
flows  due  west,  and  falls  into  the  Japan  Sea  at  Sakata.    Tiie  Abukuma- 
gptwa  rises  in  Iwaki,  constituting  in  its  course  the  boundary  between  that 
province  and  Kikuzen,  and  flows  into  the  Pacific  Ocean.    Heavy  floods 
frequently  occur  in  Japan,  the  rivers  at  cct  tain  seasons  flow  with  great 
rapidity,  and  the  strength  of  the  currents  has  much  taxed  the  ingenuity 
of  bridge-builders,  both  native  and  foreign.    A  peculiar  feature  on  the 
railway  between  Hiogo  and  Ozaka  is  the  tiuinelling  of  tlie  river-beds, 
which  are  in  some  cases  higher  than  the  surrounding  level  country. 
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Lakks  — The  principal  lake  in  Japan  is  that  of  Biwa,  in  the  province 
of  Onii.  It  is  some  fiO  miles  in  longth,  with  an  extreme  breadth  of  20. 
It  is  famihur  to  most  visitors  to  Japan,  owini;  to  its  proximity  to  Kyoto, 
the  ancient  capital  of  the  Mikado,  a  city  that  few  tourists  miss.  Accord- 
ing an  old  Jaj)anesc  legend,  Lake  Biwa  was  the  result  of  an  earthquake 
in  2!SG  B.C.,  when  the  lake  was  formed,  and  simultaneously  the  celebrated 
mountain  of  Fuji  was  called  into  existence.  The  other  lakes  are  those  of 
Hikone,  from  which  the  mountain  of  Fnii  is  ea.sily  accessible;  Lake 
Suw  L,  in  Shinano  ;  Lake  Chiuzenji,  in  the  neighbourhood  of  X^ikko ;  and 
Lake  Inawashiro,  in  Iwashiro. 

Mountains. — Japan  may  be  described  as  a  mountainous  country, 
marked  here  and  there  by  Luge  alluvial  ]>]ains  aiiil  t  iVile  -  lands.  The 
princi})al  mountain  is  Fujisan,  situated  tyomc  GO  mile-  u  dih  \  ukuhama,  on 
the  bonnd.u}  line  of  three  provinces,  Kai,  Suruga,  and  ►Sagami,  and  is 
visible  from  no  less  than  llurteen  jjrovinces  of  the  empire.  Its  height 
has  been  variously  estimated,  but  may  be  set  down  with  fair  accuracy  at 
12,600  feet.  It  is  an  object  of  great  veneration  to  Japanese,  pilgrimages 
being  made  to  it^  and  it  commands  the  admiration  of  all  by  its  singularly 
beautiful  formatioii,  riaing  m  it  does  to  a  moat  perfBct  eone,  and  mote- 
OTor  being  situated  amongst  very  lovely  eoeneiy.  The  ascent  ia  made 
without  mudbi  difficulty,  the  beat  time  for  the  undertaking  being  in  July 
and  August,  though  snow  ia  met  with  even  then.  The  oone  is  an  eztinet 
erater;  the  last  eruption  is  recorded  as  having  taken  place  in  1707,  the 
ashes  falling  as  far  as  the  capital  Tokyo,  70  miles  distant.  The  Japanese 
still  believe  in  its  bttent  active  qualities,  and  even  aa  recently  as  last  year 
some  considerable  alarm  vas  excited  in  the  minds  of  Japanese  in  my  own 
neighbourhood  by  the  exceptionally  early  and  rapid  clearing  of  the  anow 
from  the  mountain  summits,  which  they  attributed  to  excessive  heat  from 
within,  portending  eruption.  Nothing  of  the  kind,  however,  took  place. 
The  mountains  that  take  rank  next  after  Fujisan  are  Gassan,  in  the 
province  of  Uaen ;  Mitake  and  Asamayama»  in  Shinano;  the  Nikfco  range 
in  Shimotsnke,  the  highest  peak  of  which,  Nantaizan,  is  7850  feet ;  Omine, 
in  Yamato;  Hakusan,  in  Kaga;  Tateyama,  in  Echiu;  Kirishimayama,  in 
Hiug^ ;  Asosan,  in  Higo ;  Tsukubasan,  in  Hitachi,  5000  feet ;  Onsengatake, 
in  Uizen,  4100  feet ;  Chdkaizan,  in  Ugo ;  and  Iwakisan,  in  Michinoku. 
Asamayama^  8500  feet^  a  violent  eruption  of  which  took  place  in  1783, 
and  Asosaa  are  amongst  the  best  known  volcanoea 

Harbours. — Japan  possesses  many  harbours  affording  excellent  shelter 
to  the  numerous  small  craft  that  ply  in  Japanese  waters.  The  best  known 
to  foreigners  are  those  which  exist  in  the  treaty  ports  of  Yokohama, 
Hiogo,  Nagasaki,  and  Hakodate.  At  Niigata  the  anchorage,  as  already 
mentioned,  is  indifferent,  and  that  at  Ozaka  is  somewhat  exj>osed.  Other 
harbours  little  less  known  than  those  at  the  treaty  ports,  and  either  pi'e- 
senting  natural  advantages,  or  capable  of  being  converted  into  safe  and 
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convenient  anchorages  by  a  judicious  outlay  of  money,  are  Oginohama,  on 
the  east  coast ;  Shimoda,  near  the  entrance  to  Yedo  Bay  ;  Toba  and  Matoya, 
in  the  province  of  Shima  ;  Mitarai,  in  the  Inland  Sea  ;  Takamatsii,  in  the 
north  of  Shikoku  ;  Kagoshima,  in  Satsnma  ;  Mat8iimae,  in  Yezo  ;  and  not  a 
few  others.  While  on  the  subject  <  it  harbours,  T  may  mention  that  Japan 
has  an  excellent  lighthouse  system,  and  the  danger  of  navigation  round 
its  coasts  is  thus  considerably  minimised.  In  addition  to  lighthouses,  all 
■well  known  submarine  dangers  are  Inioycd  or  marked  with  beacons, 
liegular  visits  are  made  by  the  Japanese  lighthouse  temlt;!  to  ihe  ditierent 
lighthouses,  buoys,  and  beacons,  and  the  service  is  weU  and  eihcienUy 
maintained. 

Bays  and  Stiiaits. — The  best  known  are  those  of  Yedo,  Sendai  on 
the  east  coast,  the  Bay  of  Ozaka,  Owari  Bay,  and  the  Bay  of  Kagoshima  j 
and  under  the  heading  of  straits,  if  I  name  those  of  Tsugaru,  separating 
the  main  island  from  Yezo,  Shimonoseki,  at  the  western  entrance  of  the 
Inland  Sea,  Idzumi  and  Okashi  at  the  eastern  entrance,  I  have  named 
those  most  deserving  of  notice. 

CuMATE. — few  words  on  the  climate  of  Japan.  I  find  it  diflkalt 
to  make  friends  at  home  understand  that  Japan  la  not  a  oonntry  where 
tropieal  heat  preraib.  A  glanee  at  the  map,  showing  that  the  isknda  trend 
from  north  to  eonth,  and  that  they  are  oompriaed  within  24*  and  50*  40' 
north  latitude,  is  sufficient  to  convey  the  Imowledge  that  Japan  enjoys 
much  diversity  of  climate,  the. temperature  ranging  from  an  almost  Arctic 
clime  in  the  north  to  something  approaching  a  tropical  one  in  the  extreme 
south.  In  the  island  of  Yeao,  where,  as  already  stated,  I  have  passed 
two  years,  winter  comes  upon  us  in  October,  and  continues  to  April. 
The  season  is  marked  by  heavy  snowstorms  and  somewhat  severe  frosts ; 
the  harbour  is,  however,  generally*  free  from  ice,  and  is  open  to  vessels  all 
the  year  round.  The  spring  and  early  summer  are  genial  and  pleasant, 
hut  the  close  of  July  and  the  month  of  August  are  sometimes  marked  by 
a  high  range  of  temperature.  In  Yokohama  the  winters  are  bright^  but 
cold,  the  temperature  being  frequently  as  low  as  that  experienced  in  an 
English  winter,  though  with  a  brighter  sky,  and  the  abundance  of  ever- 
green foliage  saves  us  from  that  severe  wintry  aspect  that  marks  our  own 
climes.  Throughout  October,  November,  December,  and  January,  the 
season  gradually  passes  from  autumn  coolness  to  winter  cold,  and  the 
months  are  pleasant  enough.  February  brings  with  it  much  the  same 
weather  as  hci%— cold  winds,  snow,  sleety  and  the  usual  signs  of  the 
break-up  of  winter.  Spring  comes  upon  us  earlier  than  here^  and 
throughout  April,  May,  and  June  we  are  led  by  degrees  to  full  summer. 

Excessive  heat  is  rarely  experienced  before  July,  but  from  that  month 
till  the  close  of  September  we  are  subjected  to  a  very  high  range,  the 
thermometer  for  days  together  standing  at  95°  and  upwards,  within  doors, 
in  the  shadiest  comer  of  a  room.   In  September  we  are  usually  visited 
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with  an  annual  typhoon  or  cyclone,  and,  when  this  has  burst  over  1IB|  we 
pass  suddenly  from  summer  to  cool  autumn. 

In  Nagasaki,  the  most  southern  port  where  foreigners  reside,  the 
summer  heat  is  of  longer  duration  than  with  us  at  Yokohama,  and  the 
winters,  though  cu(jl  and  pleasant,  are  marked  by  considerably  less  cold 
weather.  My  remarks  as  to  "^'okohama  would  apply  equally  to  Tokyo, 
the  capital,  from  which  we  are  separaied  by  only  18  miles  of  rail ,  while 
at  Hiogo,  about  350  miles  distant,  tlic  conditions  of  climate  do  uot  appre- 
ciably differ,  except  that,  owing  to  its  sandy  soil,  it  enjoys  a  somewhat 
better  re|mtation  for  general  healthiness  than  Tokyo,  Yokohama,  or 
Nagasaki. 

A  better  illustration  of  the  extremes  of  temperature  in  Japan  is 
afforded  hy  the  Euriles  in  the  north,  and  the  Biukin  and  Benin  groups 
of  islands  in  the  south.  In  the  first  mentioned  you  have  an  Arctic  winter, 
while  in  the  latter  you  have  nothing  approaching  to  cold  weather. 

In  most  of  the  ports  in  Japan  where  foreigners  reside,  very  sudden 
changes  of  temperature  occur  in  the  twenty-four  hours,  thus  causing  a 
good  deal  of  sickness. 

EAJtTHQUAKEs. — ^This  paper  would  not  be  complete  without  mention  of 
the  earthquakes  that  are  of  such  frequent  occurrence  in  Japan.  We  are 
fortunate  in  having  in  that  country  Professor  Milne,  who  has  made  a  special 
study  of  seismology,  and  than  whom  there  probably  does  not  exist  a  better 
authority  on  that  particular  subject.  It  is  a  curious  circumstance  that 
while  earthquakes  are  of  frequent  occurrence  in  Yezo  and  on  the  cast  coast 
of  the  main  island,  they  gradually  lose  in  intensity  to  the  soiithwanl  and 
westward  of  Yokoliama,  while  on  the  west  coast  of  dapan  they  are  either 
unknown  or  i  xwpiionally  rare.  The  informatiuu  that  has  been  colleeted, 
after  years  of  patient  research,  under  Professor  Milne's  directions,  have 
resulted,  I  believe,  in  establishing  the  fact  that,  so  far  as  Japan  is  con- 
cerned, the  two  great  earthquake  centres  which  affect  that  country  are 
to  be  found,  the  one  in  the  north,  in  the  bed  of  the  Pacific  to  the  east  of 
the  island  of  Yezo,  the  other  in  the  Bay  ol"  Yedo,  in  close  proximity  to 
the  capital  Tok\'o  and  the  port  of  Yokohama.  1  am  happy  tci  say 
tliat  during;  my  term  of  residence,  although  earthquake  shocks  liave  Ijeen 
uuiiiei  uus,  and  some  of  alarming  iiiteas-ity,  no  great  destruction  of  life  or 
property  has  followed  ;  but  that  disastrous  earthquakes  have  occiured  in 
Japan  is  evidenced  from  the  fact  that  in  1855  nearly  15,000  houses  were 
overthrown  in  Tokyo,  and  with  accompanying  very  great  loss  of  life ;  the 
latter,  however,  behig  due  to  the  conflagration  that  ensued  rather  than  to 
falling  houses  or  other  attendant  dangers.  The  dwellings,  being  con- 
structed for  the  most  part  of  wood,  are  very  inflammable ;  and  the  system 
of  open  charcoal  braziers,  then  and  still  so  much  in  use  in  Japanese  houses, 
would  explain  the  rapidity  with  which  the  conflagration  spread.  Earth- 
quakes, so  far  as  Yokohama  is  concerned,  ate  believed  to  be  more  pre- 
valent in  May  and  in  early  autumn ;  it  is  within  my  own  recollection,  in 
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May  1870)  that  in  one  day  no  lest  than  seventeen  shocks  were  experienced, 
culminating  at  midnight  in  one  o£  great  violence.  Many  out  of  these 
seventeen  were  of  course  of  very  slight  character,  but  yet  distinctly 

perceptible. 

The  Japanese  chronicle  certain  years  as  having  been  marked  by  very 
violent  earthquakes— namely,  a.d.  416,  599,  679,  745,  829,  977,  amongst 
many  others.  In  the  year  1702,  Tokyo,  then  known  as  Ye  do,  was  visited 
by  a  very  severe  earthquake,  and  violent  shocks  again  took  place  in  1854 
and  1855.  I  may  mention  that  recent  letters  from  Japan  advise  me  of  a 
severe  shock  tliat  occurred  in  Yokohama  on  the  15th  January  last, 
happily  attended  by  no  loss  of  life,  but  involving  much  damage  to  houses 
and  their  contents. 

Products. — 1  j>a8s  on  to  the  products  of  Japan,  and  first  as  to  those 
of  agriculture. 

Rice  is  largely  grown  in  the  country,  and  it  enjoys  the  reputation  of 
being  of  a  high  standard  of  excellence,  the  finest  qualities  comparing,  I 
believe,  favourably  with  tlie  best  Carolina  rice.  Not  only  is  sufficient 
grown  for  native  consumption,  but  there  is  a  considerable  balance  for 
export.  The  grain  has  several  varieties,  but  it  would  be  out  of  place  in 
this  paper  to  detail  them. 

Tlie  cultivati^m  of  rice  in  munediate  proximity  to  Japanese  towns  is 
an  evO,  and  is,  I  think,  a  source  of  great  nnhealthiness,  not  alone  to  the 
foreign  residents,  but  to  the  Japanese  themselves.  The  land  is  extensively 
irrigated,  and  thus  brge  quantities  of  water  lie  on  the  soil  for  a  con- 
siderable  period,  in  itself  an  unheslthy  feature ;  then,  too,  the  turning  of 
the  soil  and  the  use  of  strong  fertilisers  all  tend  to  make  the  preparation 
of  rice  ground  not  only  a  nuisance  but  a  positive  danger.  It  results, 
thereforo,  that  malaria,  in  some  form  or  other,  is  prevalent  amongst 
foreigners  in  the  spring  and  eariy  summer ;  and,  as  regards  the  Japanese 
themselves,  one  cannot  but  be  struck  with  the  poor  physique  and  wan 
look  of  the  majority  of  those  engaged  in  rice  cultivation.  It  is  possible 
that  at  no  very  distant  date  the  growth  of  rice  in  the  immediate 
neighbourhood  of  towns  and  populous  centres  in  Japan  will  be  prohibited, 
a  course  which  is,  I  understand,  followed  in  ^me  ricegrowing  countries. 
Already  the  Japanese  are  becoming  large  consumers  of  butcher  meat,  and 
foreign  bread  also  finds  favour  with  them. 

Rice  will,  of  course,  for  a  long  time  to  come,  be  the  staple  food  of  the 
bulk  of  the  population,  but  a  certain  number  now  live  in  foreign  style, 
and  rice  is  to  these — not  much  more  than  it  is  to  us — a  mere  table  adjunct. 
It  is  as  well  to  mention  by  the  way  that  "  sak('*,"  the  popular  native 
beverage,  is  brewed  from  rice  ;  it  is  s^cnerally  drunk  warm,  is  of  mauy 
different  qualities,  and  the  l)est  kind  is  not  unpalatable. 

Many  other  cereals  are  grown  in  Japan,  as  wh<'at,  barley,  and  millet  : 
the  soil  is  very  rich,  and  there  are  probably  no  people  in  the  world  who 
blow  how  to  turn  their  land  to  better  accoimt  than  the  Japanese.  To 
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enamerate  in  detail  aU  that  ordinary  farm  lands  or  market  gardens  in 
Japan  produce  would  be  to  give  a  very  portentous  list^  but  I  may  name, 
in  addition  to  those  already  given,  beans,  pease,  lape-seed,  mdishes, 
turnips,  onions,  carrots,  spinach,  beetroot^  potatoes,  yams,  cabbages, 
cauliflower,  asparagus,  lettuce,  parsnips,  egg-plant  or  Brinjals,  tomatoes, 
cucumbers,  vegetable  marrow,  artichoke,  and  pumpkins. 

Tea  is,  as  you  are  aware,  largely  p-own  in  Japan.  The  cultivation  has 
been  enormously  stimulak'd  by  the  advent  of  foreigners.  There  was  an 
export  in  1886  of  nearly  28,000,000  lbs.  The  bulk  o£  the  annual  export 
goes  to  the  United  States,  where  Japan  tea  has  always  been  held  in  high 
favour ;  about  2,000,000  lbs.  find  their  way  to  Oanadib  it  is  curious 
that  Japan  tea  is  not  in  demand  in  England,  perhaps  In  great  degree 
owing  to  the  pale  colour  of  the  tea  after  infusion,  the  popular  but 
erroneous  idea  in  this  countrj'  being  that  tea  is  not  of  good  quality 
unless  developing  a  strong  dark  colour.  Amongst  other  products  of  the 
soil  I  should  mention  tobacco  and  cotton.  The  loaf  of  the  former 
exhibits  many  ditrerent  grades,  and  the  finest  is  well  adapted  to  cigarettes. 
Most,  if  not  all,  the  cotton  grown  is  consumed  in  the  country.  Vegetable 
wax,  expressed  from  the  berries  of  a  treo,  is  also  a  considerable  product, 
and  amongst  other  products  not  confined  to  agriculture  I  may  mention 
cani|)hor,  flrugs  of  dillVrcnt  kinds,  dried  fish,  fisli  oil,  lacquered  ware, 
porcelain  and  earthenware,  copper,  and  coal.  I  might  mention  others, 
but  I  avoid  doing  so,  as  I  do  not  seek  to  make  this  a  commercial  j)a[)er, 
embodying  full  information  on  Japan  trade.  I  have  reserved  silk  for 
special  mention.  This  is  the  most  important  of  Japanese  products, 
meeting  not  only  the  wants  of  the  Japanese  po])ulation  as  large  con- 
sumers of  silk,  buL  allowing  oi  a  consulciable  <|U;i:in(.}  fur  export  to 
foreign  countries.  It  is  of  course  exported  in  the  raw  state,  usually  made 
up  into  hanks  and  bales,  and  finds  its  way  Uiostly  to  Lyons,  to  other 
European  silk  emporiums,  and  to  the  United  States,  that  country  having 
of  late  years  become  a  large  purchaser  of  Japan  silk.  The  latest  return- 
that  for  the  past  year  1886 — shows  an  export  of  27,000  bales,  representing 
a  value  of  over  £3,000,000. 

Minerals. — ^Minerals  may  now  find  a  place,  prominent  amongst 
which  are  copper,  lead,  iron,  antimony,  and  sulphur ;  gold  and  silver  are 
also  found,  though  not  to  a  very  great  extent.  Coal  merits  special  notice, 
the  annuid  output  being  considerably  over  1,000,000  tons.  It  is  found 
extensively  at  Takashima,  near  Nagasaki,  and  also  at  places  on  the 
west  coast  of  Kiushiu.  There  are  also  large  coal-beds  in  the  northern 
island  of  Yezo. 

Flora. — Japan  is  rich  in  forests,  and  the  v^etation  that  greets  the 
eye  is  luxurious  in  the  extreme.  Amongst  the  principal  trees,  I  should 
name  the  Japanese  cedar,  pine,  maple,  camphor,  and  many  others  not 
having  their  exact  coimterpart  in  this  country.   Many  yield  not  only 
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?ery  durable  wood,  bob  wood  ol  the  moet  beautiiiil  kind,  taking  a  ibie 
polkh,  and  vaed  eztenaiyely  In  cabinet  work.  Bamboos  abound,  as  do 
alw  camellias  of  the  single  and  doable  variety.  There  Is  pfobably  no 
more  beantifnl  sight  in  early  spring  in  Japan — say,  io  the  beginning  of 
Maick— than  the  clnsters  of  camellia  shmbs  and  trees  laden  with  their 
Uoesoms  of  red  and  white. 

The  presence  of  the  cr3^tomeria,  pine,  and  manj  other  non-deciduous 
tnw,  gives  to  the  eonntry,  even  in  mid-winter,  an  appearsnce  of  snmmer, 
10  far  as  vegetation  is  concerned. 

Of  fmits  there  are  several  varieties — strawberries,  melons,  plums, 
poaches^  apples,  pears,  grapes,  persimmons,  figs,  loqnats,  oranges,  cherries, 
wihnits,  and  chestnuts.  This  seems  a  goodly  listi  but  some  of  them 
aesrcely  deserve  the  names  given  them.  To  make  a  selection  of  good 
fruit  I  should  name  strawberries,  melons,  plums,  grapes^  peisimmoni)  figs, 
loquats,  snd  oranges.  Yeiy  earnest  efforts  have  been  made  by  the 
Japanese  to  acclimatise  foreign  fruits,  and  good  apples  and  pears  have 
been  grown  on  an  experimental  Government  farm  in  Yezo.  The  absence 
of  good  orchard  fruit  generally  in  Japan  hitherto  is  due,  I  am  told  by 
those  who  have  knowledge  on  the  subject,  to  the  heavy  autumnal  rains,  at 
a  time  when  the  fruit  requires  a  dry  temperature  and  a  full  ripening  sun. 

Of  flowers  and  flowering  shnil  s  that  are  indigenous  I  should  name 
the  csmellia,  already  spoken  of,  azalea,  hydrangea,  lilies,  peonies,  the  ' 
chrysanthemum,  daphne,  and  westeria,  while  wild  roses  and  lilies-of-the- 
valley  iiouriah  in  Yeso. 

The  Japanese  are  excellent  gardeners,  and  enjoy  a  high  reputation  for 
their  skill  in  dwarfing  trees;  they  have,  too,  with  foreign  aid,  been 
SQccessful  in  acclimadnng  many  of  our  own  flowers,  more  particularly 
roses,  tulips,  geraniums,  orchids,  and  fuchsias,  all  of  which  flourish  well  in 
Japan.  Of  the  chrysanthemum  the  Japanese  are  ardent  admirers ;  I 
have  seen  no  more  rare  sight  of  its  kind  than  the  autumnal  chrysan- 
themum display  at  the  Imperial  Gardens  in  the  capita],  or  at  the  native 
flower  shows  in  and  al)out  Yokohama.  Our  own  displays  in  London  are 
insigoiEcant  when  compared  to  them. 

Fauna. — In  animal  life,  and  first,  as  to  domestic  animals,  I  should 
name  the  horse,  ox,  dog,  and  cat,  which  abound  in  the  country.  Oxen 
are  largely  used  for  draught  })ur])oses,  but  the  increasing  taste  for  animal 
food  amongst  th^^  Japanese,  and  the  largo  demands  by  foreign  residents 
and  foreign  shi]i[>ing,  have  probably  tended  to  the  diminution  of  the 
tmuiVxir  of  animals  for  draught.  Deer  are  numerous,  more  particularly 
in  the  north,  and  bears  exist  in  great  numbers  in  Yezo.  Wild  boar  are 
nlso  plentiful,  and  my  list  is  about  complete  with  badger,  fox,  monkey, 
haie*.  and  a  species  of  wild  goat. 

The  Japanese  coasts  teem  with  fish,  the  principal  of  which  are  salitu  n, 
cod,  herring,  sole,  mulhjt,  and  many  others.  A  very  excellent  tish  in 
great  demand  is  the  tai.     Crabs,  oysters,  prawns,  and  crayfish  arc 
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secured  in  great  quantities,  and  carp  and  trout  abound  in  some  of  the 
lakes  and  riven.  I  have  myself  had  excellent  fiehing  in  the  north, 
securing  with  the  fly  large  salmon-trout  of  five  or  six  pounds  weight,  also 
innumerable  small  speckled  trout  and  dace.    £el8,  of  which  the  Japanese 

are  very  fond,  are  taken  in  great  quantities. 

Japan  is  not  romarkal)lo  for  l)ir(l.s  of  song  or  of  l)eautiful  plumage, 
unless  I  except  the  copper  pliea.sant  and  the  gold  and  silver  variety  of  the 
same  bird.  The  common  pheasant  is  often  met  with,  as  are  also  quail, 
snipe,  woodcock,  pii^eon,  and  many  varieties  ot"  waterfowl.  Small  hedge 
birds  are  not  numerous,  the  sparrow  excepted.  Larks  are  fairly  common, 
and  a  bird  known  as  the  Japanese  nightingale  has  a  very  melodious  note. 
The  Japanese  are  fond  of  cage-birds,  and  canaries  are  plentiful  and  cheap. 
Domestic  poidtry  are  raised  in  great  q^uantities,  and  the  small  Japanese 
bantams  are  well  known  to  fanciers. 

I  have  now,  I  think,  led  you  through  much  that  appertains  to  a  paper 
proper  to  be  read  before  a  Geographical  Society ;  but  before  concIndJng,  I 
would  ask  you  to  torn  your  eyes  from  the  Japan  of  the  past  to  the  Japan 
of  the  present  I  fear  that  to  many  here  at  home  Japan  is  little  more 
than  a  name,  associated  with  a  quaint  civilisation,  with  some  hazjr 
notions  about  the  Mikado  and  the  Taikun,  aooompanied  with  a  know- 
<  ledge  more  or  less  sound  of  Japanese  wares,  comprised  under  poreehuo, 
bronses,  and  lacquer  ware.  Japan  should  be  a  great  deal  more  than  this 
to  you,  destined,  as  I  think  the  country  is,  to  play  no  small  part  in  the 
world's  history ;  and  its  laudable  efforts  to  emerge  from  the  position  we 
are  prone  to  assign  to  Eastern  nations,  and  to  take  its  place  In  the  famOj 
of  nations,  should,  I  think,  receive  hearty  recognition  from  the  Knglj^h 
in  general  and  from  the  Scotch  in  particular.  I  will  close  my  paper, 
therefore,  with  brief  mention  of  what  Japan  has  aecuted  for  herself  at  the 
present  day. 

The  country  has  now  458j^  miles  of  railway  open  to  traffic,  398  miles 
in  course  of  construction,  and  290  miles  in  contemplation.  Those 
actually  constructed  are  from  Yokohama  to  Tokyo,  18  miles;  Hiogo 
to  Ozaka,  22  miles ;  Ozaka  to  Kyoto,  27  miles ;  Kyoto  to  Otsu,  11 J  miles; 
Tsuruga  to  Ogaki,  49  miles  ;  Tokyo  to  Maebashi,  68J  miles;  Takazaki  to 
Vokogawa,  IS  miles;  Taketozo  to  Kisogawa,  40  miles;  Shinagawa  to 
Akabane,  13  miles;  Navotsu  to  Sekigawa,  18  miles;  Kisogawa  to  OgaW, 
12\  miles;  Omiya  to  Utsunomiya,  49  miles;  Utsunomiya  to  Shirakawa, 
48  miles  ;  the  Temiya-Sap])oro  and  Poronai  line,  the  only  one  in  Yezo, 
5G^  miles;  and  Ozaka  to  Sakai,  8  miles:  those  in  course  of  constniction, 
Sakegawa  to  Ueda,  52  miles;  Shirakawa  to  Fukushima,  55  nules ; 
Fukushima  to  Shiogawa,  58  miloR  ;  Yokohama  to  Nagoya,  215  miles: 
those  in  contemplation  are  Sendai  to  Avvoniori,  240  miles;  Oyama  to 
Kirui,  32  miles  ;  and  Kinii  to  Maebashi,  18  miles.  The  Japanese  fully 
appreciate  the  aii\.ijiiai;c  of  laihoatlH,  and  very  few  days  pass  in  Japan 
without  some  notice  appearing  in  the  press  of  a  projected  railway  scheme. 
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I  l»ye,  however,  confined  myself  to  aetnal  facts  of  accomplishment,  or 
of  what  is  really  likely  to  be  carried  out  in  the  near  future.  All  the  lines 
named  tap  important  centres  of  production,  or  connect — as,  for  example, 
in  the  cases  of  Yokohama  and  Tokyo^  Kobe  and  Osaka — large  business 

emporiums. 

Telegraphy  is  much  used  and  well  understood  in  Japan.  Not  only  is 
the  countiy  in  communication  with  Europe  by  means  of  two  lines,  the 
one  by  way  of  Shanghai  mid  Hong-Kong,  the  other  by  Vladivostok  and 
Siberia,  the  connecting  cables  being  laid  from  Nagasaki ;  but  there  are  in 
the  Japanese  empire  itseil  close  on  7000  miles  of  telegraph  line,  with 
16,000  miles  of  wire,  also  eight  submarine  cableSi  not  counting  that  from 
Nagasaki,  with  a  total  length  of  51|  miles. 

While  the  first  railway  in  Japan,  that  connecting  Tokyo  and  Yoko- 
hama, was  begun  in  1870,  and  completcil  in  1872,  the  first  telegraph,  also 
between  Vokohania  and  Tokyo,  was  erected  in  18G9.  The  Japaiiese 
were,  of  course,  indebted  to  foreign  aid  in  the  early  construction  of  rail- 
ways and  telegraphs,  but  they  are  now  in  great  measure  independent  of 
such  assistance. 

The  postal  system  in  Japan  is  excellent,  and  it  should  not  bo  for- 
gotten that  the  country  is  a  member  of  the  Postal  Union.  The  foreign 
mails  are  delivered  with  regularity  and  despatch,  and  the  domestic  postal 
teei  vice  is  admirably  worked.  Japan  sent  au  officer  of  rank  to  tho  recent 
Postal  Conference  at  Lisbon,  and,  indeed,  there  is  scarcely  a  non-political  • 
conference  of  international  importance  to  which  Japan  dues  not  send  a 
delegate. 

In  educational  mutters  the  Japanese  take  a  high  place.  When  I  first 
arrived  in  Japan  in  1860,  it  was  an  uncommon  thing  to  meet  with  a 
Japanese  who  could  not  read  or  write  to  some  extent^  and  education 
has  taken  rapid  strides  since  then.  It  is  compulsory  tiiroughout  the  land, 
apodal  rates  being  levied  for  the  purpose.  Every  child  is  regarded  as  of 
school  age  from  its  sixth  to  its  fourteenth  year,  and  the  course  at  primary 
schools  must  not  be  less  than  three  or  more  than  eight  years.  At  least 
thirty-two  weeks  in  each  year  must  he  given  to  instruction,  and  the  hours 
DOt  less  than  three  or  more  than  six  daily.  There  is  a  university  at 
Tokyo,  with  its  affiliated  colleges,  affording  opportunities  for  pursmng 
most  branches  of  learning,  and  it  must  also  be  borne  in  mind  that  many 
Japanese  students  come  to  the  United  Kingdom  to  obtain  that  scientific 
or  expert  knowledge  which  can  in  some  cases  be  more  easily  commanded 
here  than  in  Japan.  There  are  at  the  present  moment  about  100 
Ja{>anes6  students  in  England  and  Scotland,  and  about  150  in  Germany. 
This  is  not  a  paper  I  wish  to  burden  with  statistical  figures,  but  I  may 
mention  that  there  are  in  Japan  close  on  31,000  schools,  in  which  number 
is  iucluded  1  university,  142  colleges,  and  65  normal  schools.  The  number 
of  teachers  is  about  103,000,  and  of  pupils  about  3,325,000.  English  is 
now  pretty  generally  taught  throughout  the  empire ;  and,  as  giving  an 
idea  of  what  is  taught  in  special  schools,  I  may  mention  what  came  under 
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my  notioe  shortly  before  I  left  Japan.  There  had  recently  been  eitib> 
liahed  in  the  capital,  Tokyo,  a  peeress's  school,  under  the  special  patron- 
age of  the  empress,  and  under  the  snperrldon  of  the  imperial  household 
department.  Two  courses  of  Instruction,  primary  and  middle,  an 
prescribed,  and  I  give  in  detail  the  subjects  of  both.  The  lower  grade 
of  the  primary  course  includes  writing,  arithmetic,  geography,  drawing, 
music,  needlework,  gymnastics,  and  physics.  The  higher  grade  of  the 
primary  course  includes  all  the  abore,  with  the  addition  of  political 
geography,  history,  and  natural  history.  The  lower  grade  of  the  middle 
course  takes  in  Japanese  literature,  European  languages,  chemistry,  and 
mineralogy;  the  Idgher  grade,  algebra,  geometry,  history,  physiology, 
zoology,  botany,  domestic  and  political  economy.  Tbo  courses  extend 
over  twelve  years — six  for  the  primaiy,  and  six  for  the  middle. 

To  pass  to  Japan's  war  strength.  The  army  ia  one  of  significant  pro* 
portions  :  conscription  is  the  rule,  and  every  inale  of  certain  age  is,  with 
eertain  exemptions,  liable  to  senrice* 

The  peace  footing  of  the  .Tjipanesc  army  luinibers  60,000  men,  expand- 
ing  to  a  war  establishment  of  185,000,  and  these  not  levies  of  raw, 
undisciplined  men,  but  men  who  have  gone  through  a  regular  course  with 
the  colours.  The  troops  are  armed  with  the  most  modem  weapons,  and 
any  improveraGnts  in  arms  that  may  be  adopted  by  European  nations  the 
Japanese  arc  rmt  slow  to  adopt  for  themselves. 

The  navy  of  Japan  niiml)ers  about  thirty-five  vessels,  exclusive  of 
torpedo  boats.  The  number  is  small,  but  the  Goveniment  is  giving  great 
attention  to  the  increase  of  its  naval  strength.  Already  in  this  small 
fleet  there  are  vessels  of  the  liiglicst  type,  both  in  respect  of  speed  and 
armam<'nt ;  and  T  need  only  mention  tlie  two  celebrated  Armstrong 
cruisers,  the  TakachUio  and  the  Naniira,  which  arrived  out  shortly  before 
I  left,  to  show  that  I  am  not  speaking  without  a  knowledge  of  the  fact?!. 
The  personnel  of  the  navy  numl)cr  8500  ofFicors  and  men.  They  make 
e.vcellent  sailors ;  and  the  number  of  deep-sea  fishermen  engaged  on  the 
coast  constitutes  alone  a  never-failing  source  of  supply  of  men,  not  to 
niention  the  lads  that  are  drilled  on  the  training  vessels  of  the  Japanese 
navy.  There  is  a  naval  dockyard  close  to  Yokohama,  at  which  vessels 
arc  not  only  efficiently  rcj)aired,  but  where  men-of-war  are  built  aad 
engincd  throughout.  Three  good  docks  exist  at  the  yard,  the  largest 
being  502  feet  over  all  in  length,  the  smallest  308  feet. 

From  the  navy  I  pass  to  the  mercantile  marine.  The  junk  \>  .^iill  a 
familiar  feature  in  Japanese  waters,  but  is  destined,  so  far  as  the  larger 
crafts  are  concerned,  soon  to  disappear,  a  Government  order  having 
gone  forth  that  no  more  junks  over  a  certain  tonnage  are  to  be  built  A 
Government  edict  was,  iiowever,  scarcely  necessary  to  this  end,  as  tksis 
ia  a  atrong  predilection  in  the  Japanese  mind  for  vessels  of  foreign  build. 
Small  schooners  for  the  coasting  trade,  huilt  hy  Japanese  shipwrights  are 
now  a  favourite  style  of  craft;  and  the  country  possesses  an  impoitDg 
mercantile  marine  in  the  fleet  of  steamers  that  helong  to  the  Nippon 
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Yiisen  Kaisha,  and  which  run  not  only  to  all  the  more  important  coast 
jK)rts,  but  regularly  to  Shanghai,  in  China;  to  Corean  ports,  and  at  times 
to  Vladivostok,  in  Russian  territory, 

I  should  not  fail  to  notice  the  judicial  system  of  the  country,  which 
will  sooner  or  later  largely  affect  foreigners  in  Japan,  when  the  ex-terri- 
torial jurisdiction  of  which  I  have  made  mention  comes  to  be  abolished. 
The  system  that  exists  is  modelled  rather  on  the  French  or  Continental 
plsn  than  on  ours:  there  are  courts  of  first  instance,  from  which  an 
appeal  lies  to  the  Superior,  and  from  that  to  the  Supreme  Court,  together 
with  courts  of  simple  police  and  correctional  courts.  These  are  all  pro- 
tided  over  by  Japanese  judges,  some  of  whom  have  been  called  to  the 
bar  in  EIngland,  or  have  successfully  prosecuted  their  l^gal  studies  else- 
where.  All  these  courts  exercise  jurisdiction  over  Japanese  alona  In 
the  opening  part  of  Htua  paper  I  explained  the  system  of  ex-territoriality 
onder  which  foreigners  are  subject  only  to  their  own  consular  tribunals. 

I  find  I  have  not  mentioned  the  press,  which  is  singularly  active  in 
Japan.  Amongst  the  leading  Japanese  newspapers  are  the  Ywmuri 
Shimbun  or  Crier^  which  has  an  annual  sale  of  about  4,600,000  copies ; 
the  Jipi  Shimbi  or  Times,  with  a  sale  of  about  2,300,000 ;  the  Hochi 
Shirnkm  or  Intelligencer^  with  a  sale  of  1,700,000-  the  Ohot/a  Sh'nnhun, 
cr  Court  and  Country  Gazette,  with  a  sale  of  1,500,000;  the  Nichi-nichi 
Shitnbim  or  Daily  liec&rder,  with  a  sale  of  1, .500,000;  and  the  M<Mchi 
Shimbun  or  Daily  News,  with  a  sale  of  about  1,000,000.  All  these  papers 
are  printed  in  the  Japanese  character ;  they  are  for  the  most  part  con- 
ducted with  singular  ability,  and  are  a  potent  factor  in  the  education 
of  the  peoide.  There  nrc,  in  addition  to  these,  KnL,disli  papers  published 
at  tlie  oj)en  ports  under  the  responsibility  of  English  proprietors  and 
editors — such  as  the  Japan  Herald,  Japan  Mail,  and  Japan  Gazette  at 
Yokohama ;  the  In<Jf'ptndent,  under  American  editorship,  at  Tokyo ;  the 
lluHjo  Nrics  at  Hiogo ;  and  the  Na'j'uaki  Exprc.^'i  at  Nat^asaki.  I  should 
not  omit  the  Japan  Punch,  which  has  been  in  existence  for  many  years  at 
Yokohama  under  English  editorship. 

The  Japanese  arc  omnivorous  newspaper  readers,  and  it  is  a  common 
sight  to  see  your  domestic  servant,  male  or  female,  with  his  or  her  own 
particular  daily  jounuil. 

I  have  left  untouched  to  the  last  the  subject  of  area  and  population. 
The  former  is  computed  at  146,566  scpiare  miles.  Of  this,  about 
31,500,000  acres  are  actually  under  taxation,  and  about  11,176,000 
under  cultivation.  The  latest  census  returns,  prior  to  my  leaving  in 
November  last»  gave  a  population  of  37,868,987,  of  whom  19,157,877  were 
msles  and  18,711,110  were  females.  The  population  is  made  up  as 
fdUows: — ^Imperial  family,  38;  peers,  3350;  gentry,  1,938,204;  agricul- 
tural and  industrial  classes,  35,937,395.  The  European  and  American 
residents  in  Japan  number  about  2300,  of  whom  about  1070  are  British ; 
450  Americans ;  270  German ;  200  Fk«nch ;  and  the  balance  of  other 
nalionslities,  excepting  Chinese,  of  whom  there  are  about  4000  in  Japan. 
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A  last  word  as  to  revenue  and  expenditure,  whioh  I  find,  accofding 
to  late  tetums,  to  be,  as  to  revenue,  £1 2^449,236,  and  expenditure 

The  national  debt  is  computed  at  £40,904,555,  and  the  amount  of 
paper  money  in  circulation  is  estimated  at  £11,441,535.  The  principal 
sources  of  revenue  are  the  land  tax,  the  tax  on  the  native  liquor  Mifa^ 
that  on  tobacco,  the  Custom  duties,  and  postal  receipts. 

ZEMO-KiUtTLI,  OK  UPPER  GEORGIA. 
By  D.  B.  Peacock,  ILB.M.  Viob-Consul,  Batum. 

Tjik  territory  cdiiiprisinii;  t  lie  districts  of  Kors  and  Batum  was  for  some 
time,  upon  its  unnexatiuu  to  Russia,  looked  upon  as  a  naturally  rich  and 
promising  field  of  colonisation  and  emterprise,  and  even  now  is  paitly  so 
considered,  without  any  apj)aicnt  l  eason,  excepting  the  prestige  of  novelty. 
It  is  not  my  present  object  to  give  au  account  of  its  natural  resources  aud 
local  economic  conditions,  nor  do  I  venture  to  assert  that  the  potential 
capacities  of  the  territory  are  unworthy  of  etmsideration.  But  I  certainly 
feel  no  hesitation  in  stating  that  the  land,  and  the  people  who  have  been 
occupying  it  for  over  one  thousand  years,  if  compared  with  any  more  or 
lees  prosperous  locality  of  the  world,  are  under  present  circumstances  and 
conditions,  from  a  purely  economic  point  of  view,  both  unproductive  and 
poor. 

With  an  area  of  about  10,000  square  miles,  and  a  population  of 
260,000  Bouls,  it  yields  to  its  present  rulers  an  average  yearly  revenue  of 
about  £34,000,  which  sum,  it  need  scarcely  be  added,  does  not  by  far 

cover  the  vaiious  items  of  annual  expenditure  inciured  by  the  Government 
in  the  two  districts.  As  an  important  limb  of  a  vast  political  body,  it 
might,  perhaps,  in  a  certain  sense,  notwithstanding  its  financial  deficienqf, 
be  considered  a  profitable  acquisiticm  ;  but  as  a  market  or  a  field  of  invest- 
ment it  offers  but  ver}-  little  encouragement. 

The  topographical  features  and  the  climate  of  the  country,  the  very 
character,  habits,  and  tastes  of  the  population,  practically  preclude 
the  possibility  of  profitable  f^o  opemtivo  agricultural  or  industrial  life. 
L(jcal  ])roduction,  as  wcW  IocmI  consuniplion,  art?  not  only,  in  rogard  to 
the  degree  of  deN  e]oi)nieiif,  (.onliiieil  to  limits  fixed,  as  it  were,  by  immov- 
able natural  barriers  and  long  st;mding,  deep-rooted  social  causes;  the 
very  methods  of  pri)ducti(»n,  and  the  la'nd  and  nature  of  the  article;* 
locally  proiluued  or  consumed,  have  Ixcn  fixed  with  jMecision  and  uni- 
fdnuity  1)\  j»roceding  generations,  wbi*  li  it  is  not  so  easy  to  counterfeit 
or  II  f  :  ingc  upon  aa  in  the  cise  of  our  cver-varj  ing  modern  trade  marks. 

i  lie  notion  that  this  territory  is,  economically  sj)eaking,  a  new  one, 
waiting  only  to  be  tapped,  and  that  the  native  population  has  not  yet  bad 
the  requisite  opportunities  for  displaying  much  vigour  and  energy  in  their 
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loditttries  and  trade,  etc.,  etc.,  is  both  muleading  and  erroneous.  The  soil 
is  neither  a  viigin  one,  nor  are  the  natires  a  young  people  open  to  foreign 
influence^  and  convinced  of  the  necessity  of  improTement  and  progress. 
Their  manners  and  customs  are  as  old  as  those  we  read  of  in  the  Bible. 
Such  traces  of  culture  shown  by  the  plots  of  land  on  almost  inaccessible 
rocky  hillsides,  levelled  and  manured,  and  brought  under  tillage  at  enor- 
mous cost  of  time  and  labour ;  the  many  fruit  gardens,  vineyards,  the  groves 
of  olive-trro^  in  tho  ^ecludod  valleys  of  the  Tchorokh  (Cluvrulv) ;  the  still 
practicable,  arched  stone  bridges,  spanning  the  (lin'erent  mountain-streams  ; 
the  numerouii  remains  of  forts  and  castles,  of  Christi;m  toniples  of  worshij), 
churches  and  monasteries,  bearing  inscriptions  in  the  language  spoken  in 
the  country  even  nowadays — all  these  point  back  to  times  when  we 
Europeans  were  scarcely  more  than  barbarians,  whilst  the  {leople  in  pos- 
session of  this  tcnitory,  whose  descendants  wc  nnmistiik:i1>ly  recog- 
uii»e  in  tho  pre-sent  j>oi)ulation8,  hud  attained  to  a  couiparatively  high 
degree  of  social  and  economic  development.  Tho  above  remarks  relate 
exclusively  to  tho  people  inhabiting  the  interior,  and  not  to  the  town 
populations. 

The  two  towns,  Kars  and  Batum,  which  gave  their  names  to  the  terri- 
tory annexed  to  Russia  by  virtue  of  the  Treaty  of  Berlin,  are,  it  should  be 
borne  in  mind,  in  no  way  essentially  connected  with  their  respective  dis- 
tricts. Both  places  have  become  famous  and  of  importance,  but  not  because 
of  any  growing  agricultural  and  industrial  life  in  the  interior.  Ears  owes 
its  importance  to  its  forts  and  strategical  position  on  the  open  table-lands 
of  Armenia ;  Batum,  to  its  deep  and  sheltered  harbour,  its  famous  thougli 
short-lired  reputation  as  a  *'free  port,**  and  the  fact  of  its  having  been 
eventually  turned  into  a  strongly  fortified  military  port  to  serve  Russia  as 
a  coign  of  vantage  on  the  south-eastern  coast  of  the  Black  Sea.  However 
rapid  the  growth  of  its  shipping  and  trade  during  the  last  few  years,  it 
has  had,  so  far,  no  material  effect  on  the  lands  lying  in  its  dose  vicinity, 
and  must  be  looked  upon  as  the  outlet  and  shipping-place,  not  of  the 
district  bearing  its  name,  but  of  the  distant  markets  and  centres  of  pro* 
daction  lying  hundreds  of  miles  away  beyond  the  Suram  range. 

Although  the  districts  of  Kars  and  Batum  may  be  said  to  occupy,  on 
commercial  grounds,  but  a  very  secondary  position,  they  involve  questions 
of  no  little  interest  from  a  purely  geographical  and  historical  point  of  view, 
to  say  nothing  of  their  important  political  situation.  Though  now  form- 
ing part  of  the  extensive  administrative  region  of  the  Caucasus,  they  can- 
not be  justly  said,  geographically  speaking,  to  belong  to  what  iis  known 
under  the  general,  but  imperfectly  defined,  terms  "Caucasus"  and  *'  Trans- 
caucasia,**  the  application  of  which  terms,  it  would  sceui,  has  been  succes- 
sively extended,  in  proportion  to  the  extension  of  Russia's  political 
boundary  in  this  direction.  Before  the  last  Kiisso-Turkish  war,  the 
territory  comprising  the  present  districts  of  Kars  and  Batum,  whilst  under 
Turkish  rule,  was  spoken  of  as  forming  part  of  Anatolia  or  Asia  Minor  ; 
and  now  being  annexed  to  Bussia,  it  is  said  to  belong  to  the  Caucasus  or 
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Tmnscaucasia.  Such  laxity  in  regard  to  geographical  nomenclatore  ahoold 
certainly  be  avoided. 

A  ^Mancc  at  a  map  representing  the  oonligui  uLiou  of  the  Caucasus  on  the 
one  side,  and  that  of  Anatolia  on  the  other,  could  scarcely  fail  to  convince 
one  that  the  volcanic  table-lands  of  Kars,  and  the  confused  mass  of  eleva- 
tions cut  and  split  by  the  Tcborokh,  and  the  different  tributaries  of  that 
river,  are  orographicaUy  connected  with,  and  have  their  backbone  in 
Asia  Minor,  not  in  the  Caucasiia.  Not  one  of  the  rivers  draining  this 
country  has  its  head-waters  in  the  mountain-range  of  the  Caucasus.  The 
principal  streams  come  from  a  side  quite  opposite  to  the  Oaucarian  duun, 
and  in  their  general  course  through  this  locality  flow,  not  from,  but 
towards  that  mountain-range.  Tkey  are  fed  by  elevations  departing 
from  the  eastern  exteemities  of  the  Anti-Taurus,  and  forming  in  the 
vicinity  of  Erserum  the  remarkable  watershed  which  Bends  out  the  three 
well-known  rivers,  the  Euphrates,  the  Araz,  and  the  Tchorokh,  from  the 
same  spot,  as  it  were,  to  three  widely  separated  seas  respectively — the 
Persian  Gulf,  the  Caspian  and  the  Black  Seas. 

As  regards  the  general  aspect  of  the  relief  of  the  territory  under  con- 
sideration, it  ^v-ill  be  found  to  be  very  different  from  that  of  the  Caucasus. 
The  latter,  being  a  regular  chain  of  mountuns  trending  in  a  well-defined 
direction,  has  scarcely  any  parallel  ridges,  no  plateaux,  and  no  mountain 
lakes.  The  former  is  aU  confused  and  irregular;  consisting,  as  it  does,  of 
extenfsive  tal)le  lands  impinging  upon  hrokpn  ridges  stretching  in  all  pos- 
sible directions,  along  as  well  as  towards  the  sea-const,  it  has  mountain 
lakes  like  the  Tchildir  Hr],  more  than  GoOO  feet  a])ovc  the  sea-level ;  and 
there  are  not  a  few  isolated  peaks,  like  tlie  Kartclikhal,  11,248  feet  high, 
which  one  is  at  a  loss  to  assign  to  the  difTeront  distorted  ranges  to  which 
they  originally  belonged.  Between  the  two  groups  of  massive  elevations 
— that  is,  the  Caucasus  on  one  side,  and  the  plateaux  and  ridj^cs  forming 
the  eastern  extremities  of  Asia  Minoi-  on  the  other — there  is  a  vast  depres- 
sion, consisting  partly  of  marshy  and  jungle  bottom-lands,  and  jiartly  of 
culLiv.ucd  and  exceedingly  fertile  open  river  valleys,  turned,  as  in  Iineretia, 
Gouria,  Mingrelia,  and  Saniuizakan,  towards  the  Black  Sea,  dud  as  in  the 
districts  of  Titlis,  Elizavetopol,  and  Baku,  towards  the  Caspian.  The 
Meskhi'Suram  range,  rising  above  this  depression,  and  dividing  the  same 
into  the  Cis-Suram  and  Trans-Suram  lowlands,  both  forming  parts  of 
Transcaucasia,  might  be  pointed  out  as  the  only  conspicuous  connectiDg- 
link  between  the  two  above-mentioned  groups  of  elevations — ^namely,  the 
Caucasus  and  Asia  Minor.  However,  considering  its  connection  with  the 
Adjara-Akhaltsikh  range,  its  relative  dimensions  and  heights,  decreasing 
as  it  trends  northward,  and  finally  its  peculiar  direction,  so  entirely 
different  from  that  of  the  main  range  of  the  Caucasus,  one  would, 
indeed,  rather  take  it  for  an  outgrown  limh  of  the  plateaux  of  Asia  Minor, 
or  otherwise  for  a  bridge  spanning  two  opposite  banka^  without  necessarily 
forming  an  essential  part  of  either  of  the  two  sides. 

Whilst^  from  a  geographical  point  of  view,  the  territory  compriaai^  the 
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districts  of  Kars  and  Datum  should  thus  be  regarded  as  a  group  of  elova- 
tiona  forming  no  part  of  thv  Cancasus,  it  lau.st  be  admitted  t\mt,  on 
historical  grounds,  it  dccidodly  stands  in  very  dose  and  intimate  coxmec* 
tion  with  the  Caucasus. 

The  names  Lazistan  and  Armenia,  as  indiscriminately  used  by 
Europeans,  the  former  in  rehition  to  the  territory  surrounding  Batum, 
the  latter  to  the  table-lands  of  Kars,  are  neither  officially  recognised  nor  in 
general  use  among  the  natives,  and  convey  an  erroneous  notion  a.s  to  the 
proper  limits  of  the  ground  that  niay  justly  chiim  those  historical  names. 
As  it  is,  Lazistan  occupies  but  a  narrow  strip  of  land  along  the  sea-coast, 
iMehing  from  the  left  bank  ol  the  Tchorokh  towards  Riza ;  and,  as  to 
ancient  Armenia,  it  comprised  only  a  portion  of  the  tabMaade  of  Kan. 
The  searooast  being  the  most  aooeasible  and  frequented  part  of  the  country*, 
Uastan  naturally  became  better  knovn  than  the  secluded  and  almost 
inaccessible  localitiea  in  the  Interior.  Thus,  the  name  Lazistan,  though 
aetoally  relating  to  a  portion  a  certain  territory,  was  not  unf requenUy, 
owing  to  ignorance,  applied  to  the  whole.  Aimenia,  to  say  nothing  of 
its  notorious  past,  has  lately  been  made  so  prominent  an  object  of  political 
soltcitade,  that  neitlier  geographers  nor  the  public  at  large  were  allowed 
to  forget  the  historical  name  of  that  country.  In  the  meantime,  Georgia, 
having  since  1801  virtually  ceased  to  attract  any  attention  on  political 
grounds,  not  only  facts  and  names  of  historical  interest^  but  even  still 
existing  geographical  terms  relating  to  that  country  are  being  ignored  and 
entire!}'  forgotten.  Thus,  certain  localities  situated  in  the  present  district 
of  Kars — such  as  Poskhov,  Ardahan,  Olti,  etc. — unmistakably  formed 
part  of  ancient  Geoigia,  and  are  not  ou  Armoniau  soil,  though  this  fact 
is  scarcely  recognised. 

The  mobt  <!etailed  and  trustwortliy  description  of  tlie  territory  forming 
the  subject  of  this  paper,  as  it  was  known  before  either  Turkish  or  Kussiau 
influence  had  time  to  bring  about  any  changes  in  the  original  place  named, 
belongs  to  the  Georgian  geographer  and  histonun,  Tsarcvitch  \  akhusht, 
the  natural  son  of  the  Georgian  King,  Vakhtang  vi.  His  admirable 
work,  Tfie  Geographical  Description  0/  Georgia^  was  written  in  the  first  half 
of  the  eighteenth  century,  and  eventually  translated  into  French  by  M. 
Brosset^  member  of  tiie  Imperial  Academy  of  St  Petersburg.  The  infor- 
mation therein  contained,  especially  that  relating  to  the  different  localities 
of  the  basin  of  the  Tchorokh  and  its  tributaries,  may  be  considered 
decisive  and  unimpeachable,  not  only  because  they  tally  with  the  historical 
Tsoords  of  Georgia,  but  also^  and  much  more  on  that  account^  because  of 
the  evidence  we  find  on  the  spot  in  the  numerous  remains  and  relics  of 
the  past,  bearing  Georgian  inscriptions,  the  old  Georgian  place-names 
being  stall  in  local  use ;  moreover,  the  physical  and  even  the  moral  features 
of  the  natives,  and  the  language  spoken  in  the  country,  are  those  of  the 
genuine  Georgian  race,  the  same  as  faithfully  described  by  Vakhusht. 

The  whole  basin  of  the  Tchorokh,  with  the  numerous  valleys  and 
goiges  of  the  rivers  Olti,  ISmerkhevi,  Adjaris-takhali,  etc,  as  well  as  the 
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elevated  lands  drained  by  the  head-streams  of  the  Kura,  foniird  since 
ancient  times  a  very  important  portion  of  the  once  extensive  (leoriiian 
realm,  and  ^vius  known,  owing  to  its  compaiatively  elevated  position, 
under  the  general  name  of  Zeino-Kartla — a  name  which  in  Georgian 
moans  Upper  Georgia,  in  contradistinction  to  Shida  Kartla — or  (Jentnil 
Georgia,  situated  lower  down  along  the  river  Ktira.     Upper  Geoi-i;i, 
was  also  called  at  different  times  ))y  the  named  oi    '^Samtskhe "  and 
** /Soathabago,"  the  Georgian  prefix  S^a  denoting  "of"  or  "pertaining 
to."     Henco  Sa-Mtskhcto,  or,  in  its  abbreviated  form,  Sa-MteklM, 
meaning  the  oonntry  of  MtskiietOB  (the  eHeet  son  of  Kortlos,  to 
whose  lot  that  portion  of  Georgia  fell  when  that  kingdom  was  divided 
upon  the  death  of  Eartloe);  also  Sa>Athahago — ^that  ie^  the  comitr>' 
of  or  subject  to  the  Athabeg  (the  Athabeg  being  the  supreme  local 
authority  established  during  the  reign  of  Geoige  the  Ulustrious). 
"Zemo-Karfcla»"  or  "Samtskhe,**  or     Saathabago,"  which  we  may 
call  simply  Upper  Georgia,  when  a  separate  province^  also  comprised  on 
one  side  the  territory  occupied  by  the  present  districts  of  Akhaltsikt 
and  Akhalkalaki,  and  on  the  other  the  Tortum  valley  and  the  head- 
waters of  the  Tchorokh,  still  in  Turkish  territoiy. 

The  boundary  of  ancient  Georgia  thus  extended  much  further  west- 
ward than  the  present  Russo-Turkish  frontier-line.  It  actually  touched 
the  mountains  of  Deveboyun,  close  to  Erzerum  ;  then  stretching  along  the 
eastern  head-stream  of  the  Tchorokh,  where  the  Georgian  "  SakartveIoB« 
K^,"  or  the  Turkish  "  Gurdji-Boghaz"  is  to  be  found  (the  former 
meaning  "the  throat  of  Georgia,"  the  latter  "the  gate  of  Georgia  ") ;  it 
reaches  Baiburt,  and  tlicnce  takes  a  northerly  direction  towards  the 
Black  Sea,  near  Riza,  to  the  west  of  which  place  were  supposed  to  stand 
the  famous  Georgian  iron  j)illars  ("Rkinos  Palo"),  being  the  cairns  or 
land-marks  of  tlie  extreme  western  limit  of  ancient  Georgia  on  the  coast 
of  tlie  Black  Sea.  "  Such  was  the  boundary-line,"  says  Yakhusht, 
"  between  Georgia  and  Greece.'* 

The  different  inhabited  localities  of  Upper  Georgia  retain  their 
Georgian  names  to  this  day.  Adjara  occupies  the  whole  valley  of 
the  river  Adjaris-takliali  and  the  mountains  surrounding  the  same; 
Bhavsheti  comprises  the  basin  of  the  river  Smerkhevi  ;  Li  vane  consists 
of  the  deep  gorges  and  slieltered  fruit-bearing  valle\  s  of  the  Tchorokh 
abo^ f  and  below  Artvin  ;  Poskhov  is  drained  bv  a  stream  of  the  same 
namu  ;  Taos  Cari  by  the  Olti-tchai  ;  and  the  Gole,  the  ancient  Cola,  by 
the  numerous  head-streams  of  the  Kura.  The  bulk  of  the  present  popu- 
lation inhabiting  the  above-mentioned  localities  are  of  Georgian  origin, 
and  speak  Georgian,  excepting  the  people  of  the  modem  districts  of  Olti 
and  Ardahao,  who  speak  chiefly  Turkish,  and  have  almost  entirely  for- 
gotten their  native  tongue. 

The  Lasi,  on  the  left  bank  of  the  Tchorokh,  occupying  the  tract  of 
land  stretching  along  the  coast  as  far  as  Biza«  and  called  by  the  Geoi^ans 
Djaneti,  the  modem  Lazistan,  speak  a  language  similar  to — one  may  say 


Digitized  by  Google 


ZEMO-KARTU,  OR  UPPER  UEORGU. 


358 


almost  identical  with — ihaA  of  the  Mingreliaiifl,  which  la  in  reality  bnt  a 
dialect  of  the  Georgian  tongae. 

It  is  an  historical  fact  that  these  people  of  Georgian  origin,  who 
embraced  Chriatiamty  as  early  aa  the  fourth  century,  and  were  known 
for  over  a  thousanfl  years  as  the  most  zealous  champions  of  the  Christian 
faith  in  this  part  of  Asia,  became  Mohammedans  only  in  the  seventeenth 
century,  being  converted  to  that  creed  under  the  pressure  of  Turkish 
rule.  But  although  having  forfeited  their  political  independence  and  the 
faith  of  their  ancestors,  it  is  remarkable  how  little  they  have  lost  of  the 
characteristic  national  features  peculiar  to  all  Georgians,  and  how  unim- 
paired the  native  lanL'uage  has  been  preservecl. 

Ka^^'hiznian,  Sliurughel,  and  Zarushad,  occup3  ing  the  hanks  of  the 
Arax,  the  Arpatchai,  an?!  the  Kars-tcluii  arc,  on  historical  and  ethnological 
grounds,  decidedly  Armenian  territories,  with  po[)ulations  who  have 
retained  not  only  their  native  tongue,  but  also  their  national  religion. 

The  total  population  of  the  Batura  aud  Kars  districts  being  about 
260,000,  it  may  be  roughly  estimated  that  not  less  than  120,000  belong 
to  the  Georgian,  and  about  40,000  to  the  Armenian  race.  The  remaining 
100,000  are  of  exotic  elements,  settled  here  at  dilForent  times  by  way  of 
immigration  or  conquest  Such  are  the  Karapapakh,  Kurds,  Greeks, 
Turks,  Russians,  etc.,  met  principally  on  the  open  table-lands  of  Ardahan 
and  Kars,  where  the  eomparatiye  plainness  of  the  ground,  as  weD  as  the 
soil  and  climate,  admit  of  colonisation  for  purposes  of  farming  or  cattle- 
breeding,  whilst  in  the  deep  and  tortuous  gorges  of  the  Tchorokh,  and  on 
the  almost  inaccessible  precipitous  hillsides  of  Shavsheti,  Adjara,  etc.,  the 
aboriginals  were  naturally  protected  from  foreign  settlers,  and  it  is  the 
seclusion  and  isolation  from  intercourse  with  the  outer  world  that  account 
for  the  fact  that  the  breed  and  the  language  of  the  Geoi^ian  race  have 
been  preserved  here  in  a  state  of  greater  purity  and  integrity  than  in  the 
open  and  more  frequented  localities  of  Transcaucasia. 

Before  concluding  this  very  brief  and  incomplete  account  of  Upper 
Georgia,  I  cannot  refrain  from  alluding  to  a  question  which  I  have  often 
asked  myself : — If  the  hillsides  and  ridges  of  the  basin  of  the  Tchorokh 
are  so  precipitous  and  difficult,  the  gorges  so  tortuous,  the  streams  so 
tearing  and  unmanageable,  the  climate  so  unhealthy  owing  to  the  sudden 
and  frequent  changes  of  temperature  and  the  enormous  annual  rainfall 
(above  70  inches  in  the  average)— if,  as  a  result  of  all  these  hostile  natural 
conditions,  the  country  may  be  regarded  even  now,  after  having  been 
inhabited  for  over  a  thousand  years,  as  practically  inaccessible  and  uncul- 
tivable  ?  All  communication  in  the  interior  ifj  on  foot,  occasionally  on 
horseback,  but  never  by  vehicles,  the  use  of  vehicles  Vicing  inij»i-acti<'able 
and  virtually  unknown  to  the  hill  tribes ;  and  in  order  to  reach  some 
inhabited  or  cultivated  spot,  one  has  to  follow  narrow,  winding  tracks, 
often  with  danger  to  life,  and  through  close,  dark  gorges  or  ravines 
that  feel,  as  it  were,  oppressed  for  want  of  space  and  light.  How 
much  more  formidable  aud  hostile  must  have  been  the  nature  of  these 
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localities  some  thousand  years  ago,  and  what  was  it,  then,  that  could 
have  iuduced  people  to  come  to  such  almost  inaccessible  places  and  settle 
where  there  was  scarcely  a  plot  of  level  ground  wide  enough  to  pitch  a 
tent  upon  ?  And  yet  it  is  here  where  the  Georgians  have  left  iudelible 
traces  of  political  and  religious  activity  in  the  form  of  numerous  remains 
of  castles  and  forts,  and  churches,  and  monasteries,  of  a  more  aiRi«'nt  date 
thcui  ihose  met  Avith  in  the  oj)en  and  comparatively  more  accessible  fertile 
plains  of  the  Kura  and  the  Rion. 

To  the  above  question,  for  want  of  authentic  historical  evidence 
relating  to  the  obscure  period  of  the  first  Georgian  settlements  in  this 
part  of  Ana,  there  can  be  but  one  answer.  One  may,  I  .tbink  widi 
confidence^  take  for  granted  that  in  those  dark  and  bloody  timesi  when 
Georgia  was  but  in  a  state  of  in&,ncy,  and  continually  threatened  by 
more  powerful  neighbours  and  the  numerous  nomadic  hordes  of  Asii, 
considerations  of  agricultursl  and  economic  advantages  must  have  been 
out  of  the  question :  the  defeated,  the  persecuted,  the  weak  (to  mske 
life  worth  living]  looked  for  refuge,  not  for  comfort  and  riehee.  The 
mountain  fastnesses  of  the  Tchorokh  and  Adjara,  rude  and  inhospitable 
as  they  may  have  seemed  to  the  fint  settlers,  offered  the  sough^for 
refuge  and  protection,  and  the  people  who  resorted  to  these  seduded  and 
sheltered  localities,  once  finding  themselves  beyond  the  reach  of  the 
enemy,  and  their  lives  and  property  secured,  would  cling  to  the  toeks 
and  hillsides,  and  build  their  nests  there  as  best  they  could. 

It  was  through  tlii^  dark  and  wild  and  isolated  countr}'  that  the  first 
ray  of  Christianity  fell  upon  Georgia,  and  by  its  light  awakened  her 
people  to  a  new  and  better  life.  According  to  Georgian  traditions,  the 
Apostles  Andrew  and  Simon  the  Canaanite,  as  early  as  the  year  40  A. D., 
visited  Adjara,  Taos-Cari,  and  Klardjeti.  Later  on,  upon  the  conversion 
of  (Georgia  to  Christianity  in  the  fourth  century,  owing  to  the  zeal  of  St. 
Nina,  commences  the  period  of  Georgia's  real  national  and  religious  life, 
extending  over  a  period  of  nine  centuries— that  is,  from  the  fourth  to  the 
thirteenth  century — with  prolonged  intervals  of  wars  and  feuds,  being  at 
the  same  time  the  period  of  her  growth  and  formation. 

It  is  especially  to  the  latter  part  of  this  period  that  must  be  traced 
the  cuusLruction  of  the  numerous  churches  and  monasteries,  castles  and 
forts,  the  remains  of  which  may  still  be  seen  in  many  parts  of  the  couuLi) . 
With  this  class  of  construction,  relating  to  remote  times,  should  not 
be  confounded  the  erections  of  a  com  pui  a  lively  recent  date,  which  arc, 
one  may  presume,  the  traces  of  a  short-lived  foreign  influence.  I 
speak  of  the  stone  bridges  spanning  the  diflferent  mountain  streams  in  tlw 
form  of  one  or  several  arches  of  remarkable  durability  as  to  workmanship 
and  of  exquisite  beauty  in  style.  The  natives  have  very  vague  end 
obscure  notions  as  to  when  and  by  whom  these  bridges  were  built  On 
mquiring,  one  is  sure  to  receive  but  one  and  the  same  answer :  These 
bridges  are  very  old — much  older  than  we  are." 

Throughout  the  country  there  are  no  vestiges  of  other  ancient  useful 
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works  in  the  way  of  roads,  canals,  public  buildings,  etc. ;  but  there  is 
scarcely  a  valley  or  a  hill  where  one  does  not  discover  the  remslns  of 
either  a  fort  or  a  church,  jast  as  if  the  people  whose  work  they  are  cared 
for  nothing  else  but  fighting  and  praying.  Remains  of  that  character 
are  also  met  with  in  considerable  numbers  on  Armenian  ground — 
along  the  Araz,  and  especially  on  the  right  banks  of  the  Arpatchai, 
where  the  well-known  ruins  of  the  ancient  Armenian  dty,  Ani,  afford 
perhaps  the  graateat  interest  the  ardusologist  oonid  find  in  this  part  of 
Asia. 

At  the  same  time  it  must  be  admitted  that  there  is  very  little  left 
untold  concerning  the  ruins  of  these  ancient  Georgian  and  Armenian 
buildings,  and  there  is  scarcely  any  obscurity  with  regard  to  the  question 
when,  by  whom,  and  for  what  purpose  such  churches  or  forts  were 

erected. 

There  arc,  however,  works  by  human  hands  in  this  country  which 
remind  one  of  habitations  of  troglodytes,  but  which  in  reality  remain  so 
far  a  puzzle  and  a  mystery.  The  number  of  excavations  at  different 
places  in  the  hillsides  and  rocks  is  very  considerable.  They  are  either  in 
groups,  giving  to  the  mountain  the  appearance  of  being  honeycombed,  or 
solitary,  but  always  of  regular  shape  and  form,  with  accommodation  as 
dwelling-places,  though  of  a  very  rough  and  primitive  style. 

Subterranean  caves  are  also  very  numerous  in  other  parts  of  Geortria, 
to  say  notliing  of  tlie  extensive  and  beautiful  excavations  of  A'ardzia  and 
Uplistsiklie  on  the  bank  of  the  Kura.  There  is  free  scope  for  conjecture 
as  to  the  time  when,  and  the  circumstances  under  which,  caves  were  being 
used  in  this  territory  for  j)urposea  of  refuge  or  habitation;  but  we  are 
not  in  possession  of  any  positive  knowledge  on  this  subject.  As  to  the 
people  who  made  those  cavos,  or  dwelt  therein,  we  may  only  ask  our- 
selves, recalling  to  our  memory  a  passage  from  the  Bible,  whether  they 
were  those  who  "  were  driven  forth  from  among  men  to  dwell  in  the  clifls 
of  the  valleys,  in  caves  of  the  earth,  and  in  the  rocks  "  1 


THE  GEOLOGY  OF  EAST  INDIAN  ABCHIPELAGO. 

Few  Englishmen  have  any  fair  conception  of  the  large  amount  of 
scientific  investigation  that  has  been  carried  out  by  the  Dutch  in  the 

territories  possessed  by  them  in  the  East  Indian  Archij>elago ;  and  the 
materials  thus  accumulated  arc  too  littln  Titilised  by  English  workers  in 
their  sj>ecial  (le])artments.  An  interesting  treatise  by  H.  van  Cappelle 
on  "  The  Character  of  the  Dutch-Indian  Tertiary  Fauna  has  recently 
appeared  ;  and,  as  certain  points  of  geographical  moment  are  brought 
under  consideration,  we  here  present  a  irsujne  of  his  results.  The  various 
fossils  hitherto  found  in  the  Dutch  Indies  belong  to  Carboniferous  Lime- 

1  JiH  Konakter  «m  de  lUtMandwk'Inditeki  TeHiakt  Fmuut. 


Digitized  by  Google 


366 


THB  GEOLOGY  OF  EAST  INDIAN  ABCHIPKLAOO. 


stone,  Cretaceous,  Tertiary,  and  Post-Tertiary  formations.  The  Tertiaiy 
has  yielded  by  far  the  greatest  number  of  species,  and  these  have  been 
obtained  fi* the  most  distant  parts  of  the  Archipelago,  though  especially 
from  Sumatra,  Borneo,  and  Java.  The  limestone  fossils  have  hitherto  been 
discovered  only  in  Sumatra  and  Timor.  A  comparatively  unimportant 
place  in  the  list  is  occupied  by  the  Post-Tertiary  fossils  from  the  so-called 
"Tin  Soap"  Mountains  of  Billiton  and  the  fossils  from  West  Borneo, 
which  arc  provisionally  regarded  as  Cretsiceous,  owing  to  a  certain  similarity 
they  have  with  well-known  EnropeaTi  forms. 

In  Sumatra  the  Limestone  is  confined  to  the  west  side  of  the  island. 
It  there  consists  of  tuo  distinct  divisions,  a  lower  of  marl  and  an 
upper  of  dark  limestone.  Amon^r  the  numerous  characteristic  fossils 
obtained  from  the  latter  foiniiitiun,  Fiisulina  is  the  most  important; 
and  as  the  same  occiirs  in  limestone  banks  enclosed  b\'  the  strata  of  the 
lower  series,  the  two  divisions  arc  cv  iilcntly  of  similar  origin.  As  regards 
its  fauna,  the  Timor  Carboniferous  Limestone  is  quite  different  from  that 
of  Sumatra ;  the  connection  of  the  two  with  each  other  not  being  greater 
than  iba.1  of  either  with  the  Carboniferous  limestone  of  Europe.  This 
formation  is  widely  spread  in  Timor,  and  presents  three  varieties  known 
as  grey,  red,  and  brown  Carboniferous  Limestone.  The  red  variety  is 
well  developed,  especially  in  the  west  of  the  island;  the  grey  has 
hitherto  been  observed  only  in  the  neighbourhood  of  Eupang ;  and  the 
brown  is  known  only  as  a  rolled  stone  in  the  Oisain  stream.  While 
paliBontoIogically  the  Timor  liimestone  is  more  akin  to  that  of  Europe, 
petrographically  it  is  much  more  dissimilar.  In  Sumatnt  the  Car- 
boniferous Limestone  is  disrupted  by  greenstone  dykes,  and  the  limestone 
is  in  many  places  greatly  metamorplioscd.  The  exact  age  of  the  rock  is, 
of  course,  not  ascertainable,  as  the  formations  between  the  Limestone 
and  the  Tertiary  appear  to  be  absent.  In  the  Padang  Highlands  this 
greenstone  takes  part  with  gabbro  and  serpentine  in  the  structure  of  the 
mountains  ;  in  South  Sumatra,  on  the  other  hand,  it  is  absent,  as  well 
as  the  Carboniferous  Limestone.  Owing  to  the  very  imperfect  state  of 
our  knowledge  of  the  geological  structure  of  most  of  the  islands  of  the 
East  Indian  Archipelago,  wo  may  consider  it  probable  tliat  the  Car- 
boniferous strata  will  be  discovered  in  other  places,  and  that  when  they 
do  not  appear  at  the  surface  they  may  in  many  cases  be  simply  concealed 
by  more  recent  formations. 

We  now  pass  to  the  Tertiary  formations.  Tliis  formation  is  very 
strongly  developed  in  the  Dutch  Indies.  It  forms  not  only  the  greater 
proportion  of  the  Javanese  soil  and  a  very  great  part  of  that  of  Sumatra 
and  Borneo,  but  it  also  appears  more  or  less  spread  over  all  the  other 
islands.  As  the  relation  of  the  several  Tertiary  deposits  cannot  be 
satisfactorily  determined,  we  must  be  content  to  treat  the  Tertiary  forma- 
tion in  each  island  by  itself. 

First,  in  Sumatra,  this  formation  is  well  developed,  and  appears  to  be 
in  great  measure  represented  by  the  Eocene,  which  has  been  dinded 
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into  four  stagoi^  known  as  Noa.  L,  IL,  IIL,  and  lY.  But  it  must  be 
obseired  tliat  the  detenmnation  of  these  deposits  as  Eocene  rests  on 
badly  prsserred  fossib.    The  oldest  stage  or  horizon  is  known  as  the 

breccia  stage,  consisting  of  breccia,  the  material  of  which,  as  well  as  that 
of  the  sandstones  with  which  it  is  intermingled,  is  derived  from  lime 
stones,  syenites,  and  granites.  The  sandstones  alternate  with  marls, 
which  are  important  because  of  the  remains  of  fish  they  contain,  and 
these  remains  have  led  some  palaeontologists  to  refer  the  rocks  to 
the  most  modem  division  of  the  Cretaceous,  while  others  again,  instead 
of  making  them  older  than  the  Eocene,  consider  them  as  Miocene.  In 
West  Sumatra,  near  Bukit  Kandung  and  Lurah  Tambang,  this  stage  is 
represented  by  limestone  in  thin  layers  appearing  between  sandstones, 
and  containing  badly  prcscn'ed  fossils.  In  South  Sumatra  it  occurs  on 
the  S;i])uti  Kiver,  but  is  destitute  of  fossils.  The  second  stage,  consisting 
of  sandstone,  cla}',  rocks,  and  coal-beds,  lies  above  the  first,  for  the  most 
part  conformably,  in  Weft  Sumatra.  Tlio  thickness  of  the  coal-beds 
would  j^eem  to  indicate  that  they  are  formed  of  {)lant.s  which  grew  in  siiu 
and  on  a  clay  soil  which  now  as  a  clay-rock  fornis  the  substratum  of  the 
cfial.  Above  the  coal  comes  sandstone,  which  in  some  places  reaches  a 
thickness  of  1000  feet,  and  contains  no  fossils.  In  South  Sumatra  this 
series  of  rocks,  which  is  of  so  much  economic  value  to  the  Dutch,  is  al)8ent. 
The  tliinl  stage  consists  of  marly  sandstones,  which  must  be  regarded  as 
a  marine  formation,  since  the  remains  of  sea-shells  have  been  found  in 
them.  It  is  developed  in  West  Sumatra,  but  appears  to  be  absent  in  South 
Sumatra.  The  fourth  stage  is  a  limestone  formation,  which,  besides 
numerous  corals,  molluscs,  and  echinides,  contains  a  great  number  of 
Orbitoids,  and  is  consequently  known  as  "Orbitoid''  limestone.  It  is 
developed  both  in  West  and  South  Sumatra,  and  is  the  source  of  most  of 
the  Tertiary  fossils  that  have  been  described  from  this  island.  Miocene 
deposits  appear  more  extensively  in  South  Sumatra  than  in  West  They 
occur  in  the  Fadang  Highlands,  and  have  there  yielded  a  number  of  well- 
preserved  fossils.  The  marl-rocks  near  Lubuk  Lintang  (Seluma  district^ 
Bengkulen  Besidency),  contain  a  great  number  of  a  sort  of  Elntrtut. 

The  island  of  Kias  consists  of  a  series  of  hills,  in  the  formation  of 
which  the  Tertiary  rocks  have  played  a  groat  part.  They  are  marls,  and 
appear  to  be  a  continuation  of  those  of  Sumatra.  Thin  coal-beds  are 
found  among  them  her*;  and  there,  but  of  a  quality  that  gives  them  no 
economic  value.  The  fossils  obtained  from  these  deposits  indicate  a 
Miocene  origin.  A  coral  limestone  which  covers  the  tops  of  these  Iiills  is 
by  some  considered  as  Pliocene,  by  others  as  Miocene,  tlic  fossils  being  of 
an  indefinite  nature.  As  for  the  Batu  Islands,  to  the  south  of  Nias,  all 
that  is  known  is  the  existence  of  a  Tertiary  formation,  which  may  be 
K^arded  as  a  continuation  of  the  Padang  IliLrhlnnds. 

In  Java  the  greatest  portion  of  the  surface  is  formed  by  Tertiary 
deposits,  which  have  been  divided  into  two  series.  The  older  of  these 
(though  no  fossils  have  as  yet  been  found  in  it)  is  couHidercd  to  be 
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Eocene.  On  the  Bouth  coast  of  Bantam — in  the  basins  of  the  riven 
Sihi,  Madur,  and  Savarmay  for  example — ^tbe  rock  is  a  quartz  sandstone ; 
in  other  places,  aa,  for  Instance,  on  Mount  Niingang,  near  the  village  Gnha, 
an  Orbitoid  limestone.  Also  in  Djokyakarta,  Tertiary  rocks,  in  which  occor 
various  fossils,  led  geologists  to  credit  JaTa  with  an  Oligocene  foRnation. 
From  the  same  locality,  however,  a  number  of  fossils  have  been  examined 
that  show  a  great  agreement  with  various  well-known  fossils  from  Western 
Java,  and  arc  consequently  recognispd  as  Miocene.  The  soil  of  the 
western  part  of  Java  is  composed,  for  the  most  part,  of  Miocene  deposit*, 
from  which  a  very  great  number  of  well  pre-ierved  fossils  have  been 
described.  This  formation  reaches  in  some  j)laces  an  enonnons  thickness, 
which  in  the  Residency  of  Chcribon,  for  example,  is  estimated  at  least  at 
3000  metres.  Pliocene  strata,  though  they  cover  a  less  area,  are  also 
developed  in  Java;  they  consist  mainly  of  limestone,  which  is  covered  by 
Miocene  deposits.  Thonirh  the  Tertiary  deposits  of  Java  and  Sumatra 
have  not,  as  yet,  been  co-ordinated,  there  is  lit  tle  doubt  that  the  investiga- 
tion of  better-preserved  fossils  from  Sumatra  will  lead  to  this  result. 

In  Madura,  i'ertiary  deposits  occur  which  may  be  considered  as  acou- 
tinuation  of  those  of  Java.  The  same  peculiar  rocks  with  CtfcJodypeus 
annulatm  (Mart.)  aud  C.  Communis  (Mart.)  aie  met  witli  in  this  island.  The 
coral  limestone  of  Java  is  also  found,  and  other  rocks  which  jigree  entirely 
with  the  Tertiary  limestones  of  Djokjakarta,  Samarang,  and  Kediri. 


TRAV£LS  IN  G£NTfiAL  AFRICA. 

An  Abstract  of  Dr.  Junkkr'8  Address  to  the  sSociett/^  May  1887. 

Dr.  Junker  began  by  remarking  that  Scotland  had  always  been  deeply 
interested  in  Africa,  and  he  believed  they  had  some  knowledge  of  his 
first  journey  in  that  qpuntry,  from  which  he  returned  in  1878.  That 
night,  however,  he  would  deal  only  with  his  second  journey,  which 
occupied  seven  years  from  1879,  and,  commencing  at  Cairo,  ended  at 
Zanzibar  only  in  Deceml)er  last.  His  purpose  was  to  give  an  outline  of 
his  wanderings  in  the  Equatorial  Provinces  of  Africa,  confining  himself 
chiefly  to  the  events  of  the  past  few  years*  He  wished  principally  to 
treat  of  that  region  in  which,  at  the  present  moment,  Emin  Pasha,  with 
his  soldiers  and  a  small  band  of  officials,  were  patiently  holding  out  till 
the  hour  of  deliverance  arrived. 

When  he  set  out  in  January  1880,  it  was  his  purpose,  he  proceeded 
to  say,  to  explore  the  regions  of  the  WelK^,  and  to  follow  the  stream  a? 
far  as  pn?;aible  to  the  west,  hoping  to  find  a  definite  solution  of  the  long 
open  (|uestion  whether  the  W<'116,  first  discovered  by  Schweinfurth, 
belonged  to  the  Congo  or  to  the  Chad.  As  was  his  wont,  he  sent 
messengers  to  the  chief  of  the  region  to  which  be  wished  to  uo,  to  give 
particulars  of  him  (Dr.  Junker),  and  to  make  a  great  point  of  the  fact 
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that  ha  tnTolIed  without  any  military  escort  He  neyer,  he  said,  entered 
the  territory  either  of  a  powerful  ruler  or  of  the  meanest  chief  without 
first  waiting  for  his  messengem^  who  generally  returned  immediately  with 
those  he  (Dr.  Junker)  had  previouely  despatched  with  small  presents  for 
the  chiefs.  About  the  mcmtb  of  Hay  he  reached  Ndomma's  territory, 
and,  with  the  aid  of  hundreds  of  labourers  whom  that  chief  provided, 
he  erected  a  number  of  good  substantial  huts,  which  he  surrounded 
with  a  high  stockade  aa  a  protection  against  leopards,  which  abounded 
in  the  neighbourhood.  Negresses  were  often  carried  off  by  these 
animals,  generally  when  carrying  water  in  the  twilight. 

Dr.  Junker  proceeded  to  narrate  the  difficulties  un<lor  which  hunting 
was  pursued  in  Central  Africa.  On  account  of  the  long  growth  of  the 
grass,  travelling,  during  the  rainy  season,  was  rendered  much  more 
difficult.  The  narrow  footpaths  mado  use  of  by  tlie  Negi'oes,  and  partly 
trndden  out  hy  wild  animals,  were  almost  concealed  by  the  rank  ^ass. 
In  many  journeys  he  had  frequently  been  unable  to  see  the  man  walking 
immediately  in  front  of  him.  For  hours  he  had  been  compelled  to 
protect  his  eyes  from  the  waving  stalks  with  his  lifted  arm.  In 
December  and  January  the  grass  became  so  dry  that  it  could  be  burnt. 
The  extensive  grass  conflagrations  were  very  sublime  but  terrible 
spectacles. 

After  tw^o  months'  residence  at  Ndoruma's,  he  resumed  his  journey 
in  August,  with  only  twenty  bearers,  and  the  most  necessary  presents 
for  the  Negro  chiefs.  During  his  stay  at  Ndoruma's  he  liad  put  himself 
ou  good  terms  with  many  of  the  chiefs,  and  he  received  permission  to 
pass  through  their  territories.  As  early  as  January  1881  he  was  on  the 
way,  by  a  new  road  to  the  south-west^  to  the  Madi  district.  He  obtained 
a  number  of  bearers  with  the  greatest  difficulty,  and  they  afterwards 
robbed  him  of  a  part  of  his  goods,  and  abandoned  him,  so  that  for  the 
time  he  had  to  give  up  all  thoughts  of  travelling  in  the  direction  he 
wanted.  Then  followed  two  months  of  trouble  in  constructing  huts  in 
the  wilderness  and  in  endsaTOUiing  to  find  provisions.  At  the  end  of 
November  1881  he  was  able  to  execute  his  plan  of  leaving  the  Madi 
country.  Up  to  June  1882  be  carried  out  various  excursions  in  the 
neigbbourhood,  and  he  met  with  a  friendly  reception  from  the  powerful 
Niam-Niam  tribe. 

Dr.  Junker  then  explained  various  customs  of  tribes,  including  the 
sacrifice  of  slaves  taken  in  war.   The  Mangbattu  chiefs,  he  said,  were 

always  surrounded  in  council  by  their  wives,  some  of  whom  used  to  come 
to  his  (Dr.  Junker^s)  evening  fires,  and  join  in  the  conversation.  The 
clothing  of  the  women  consisted  of  pieces  of  bark  cloth,  which,  on  sitting 
down,  they  laid  over  their  knees.  The  wives  of  the  principal  chiefs  were 
not  so  satisfied  with  this  covering,  and  they  had  become  in  con^eq^icnce 
very  ingenious :  they  had  succeeded  in  learning  how  to  paint  their 
bodies  with  geometrical  lines,  with  regular  squares,  or  large  round  spots 
iu  every  variety  of  design.   The  body  of  a  Mangbattu  woman  of  fashion 
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often  was  only  to  he  compared  to  an  inlaid  floor  painted  in  three  colours, 
and  from  time  to  time  they  would  discover  new  and  startling  patterns. 
Tho  toilet  articles  of  a  Mangbattu  woman  were  very  simjde.  Tiiey  con- 
sisted of  a  .small  ])ot  of  dark  brown  oil,  two  pieces  of  broken  dish — one 
containing  red  and  another  black  colour,  and  some  pieces  of  wood  to  lay 
the  colour  on,  and,  finally,  a  few  hair-pias,  carved  out  of  ivory,  which 
served  as  combs  for  their  woolly  hair.  Besides  painting  their  bodies — 
which  often  took  a  long  time,  and  required  the  help  of  other  women — 
they  spent  time  in  putting  their  hair  into  artificial  knots  over  six  inches 
high.  In  patience  and  perseverance  at  the  toilet  the  Mangbattu  women 
excelled  their  more  civilised  sisters. 

Having  related  some  hardships  which  he  underwent,  Dr.  Junker  pro- 
ceeded to  say  that  in  August  1882  he  left  for  good  the  oonntrj  south  of 
the  WeU6  river,  and,  travelling  by  a  new  way  to  the  north,  arrived  in 
December  at  another  new  station. 

On  his  last  tour,  which  continued  till  May  1883,  Dr  Junker  traveUed 
first  to  the  south-west  and  reached  the  Welld-Makua,  and  he  explained 
that  during  his  stay  in  this  region  he  frequently  received  letters  from 
Lupton  Bey,  telling  him  of  sanguinary  fights  between  his  own  troops  and 
the  natives,  who  were  subsequently  reinforced  by  the  Mahdi's  troops  from 
Kordofan.  Dr.  Junker  wished  it  to  be  known  that  sufTicient  credit  had 
not  been  given  to  Lupton  Bey  for  the  arduous  fights  which  ho  made  in 
this  district.  He  said  that,  at  the  same  time,  it  was  necessary  to  excuse 
the  |)ul)lic  for  their  want  of  knowledge,  because  no  news  had  penetrated 
from  that  part,  and  he  hi^nself  was  the  last  European  who  had  come 
to  Europe  from  the  Central  Provinces  which  once  belonged  to  Egypt. 
Lupton  Bey  wrote  at  one  time  that  he  ])elit  vcd  he  had  conquered  the 
insurgents.    On  one  occasion  he  lost  TjOO  men,  the  rebels  nearly  2000. 

Dr.  Jnnkor  had  intended  to  finish  his  journey  and  to  return  to 
Kluii'tuni.     Ho  was,  however,  couipclled,  on  the  IGth  November,  to 
strike  to  tho  east,  and  he  reached  Kniin  Pasha  at  Lado  in  January  1884. 
From  that  time  up  to  March  1886  no  news  of  the  events  in  the  Sudan 
had  reached  iheui,  though  several  threatening  letters  were  received  from 
the  Mahdi's  people.    In  vain  he  waited  at  Lado  for  a  steamer,  and,  on 
account  of  the  disaffection  amongst  the  natives,  Euuij  Pasha  concentrated 
his  troops  nearer  his  headquarters.    Many  letters  were  here  received  by 
Dr.  Junker  from  Lupton  Bey,  in  which  the  latter  spoke  confidently  of  his 
successes  against  the  rebels.   In  one  letter  Lupton  spoke  of  the  advance 
of  the  Mahdi's  army,  and  requested  that»  if  he  fell,  his  remembrance  should 
be  sent  to  those  dear  to  him.   For  some  months  they  heard  nothing  mors 
of  the  Mahdi's  forces,  but  once  i^n  letters  reached  Emin,  and  threaten* 
ing  letters  were  sent  to  various  |>eople  in  his  province.   At  that  time  he 
(Dr  Junker)  had  gone  southward.  In  April  he  received  news  from  Emin 
that  the  station  of  Amadi  was  taken,  and  that  a  part  of  the  garrison  bsd 
been  killed ;  and,  subsequently,  the  news  wsfl  repeated,  with  the  state- 
ment that  a  part  of  the  garrison  had  cut  their  way  to  Makraka. 
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At  this  point  Dr  Junker  inoorporated  in  his  address  an  important 
letter  from  the  Mahdi,  containing  an  aceonnt  of  what  took  place  at  the 
fall  of  Khartum.    The  letter  was  in  tenor  as  follows : — 

"  From  God's  devoted  servant,  Mahomet  Achmot-el-Mahdi,  to  his  dear 
friend  and  representative,  Keremallah  Sliech-el-^Iahomet,  Grtvernor  of 
the  Bahr-cl-Ghazal  Province  and  Ilat-el-Estiva,  lleceive  from  liira  many 
greetings  and  the  mercy  of  (iod,  the  All-merciful  and  AU-jutiful.  The 
town  of  Khartum  has  been  tfiken  through  the  help  of  the  troops  of  the 
Faith,  who,  early  in  the  morning,  advanced  in  strength.  In  about  half 
an  hour  there  befell  their  enemies  the  fate  appointed  for  them.  They 
were  destroyed  to  the  last  man.  They  sought  safety  by  entering  into 
courtyards  and  closing  the  gates.  O  n  army  followed  them,  and  killed 
them  with  the  sword  and  pierced  tlicin  with  the  lance,  so  that  laincuta- 
tious  were  heard  loud,  and  weeping  increased,  and  they  were  all  subdued. 
Then  they  laid  hold  of  the  rest  who  had  shut  their  doors  from  fear  at  the 
approach  of  harm,  and  took  them  captive ;  but  there  remained  of  them 
only  a  few  women  and  children.  And  the  enemy  of  God  (Gordon)  was 
also  ftlaan.  Notwithstanding  that  we  had  aaked  him  again  and  agpdn  to 
do  that  which  was  right,  he  refused,  and  as  he  had  lived  in  his  crimes,  so 
he  died  in  them,  without  repentance,  and  was  sent  hy  onr  swords  to  the 
place  ol  fire,  which  he  had  deserved  from  the  beginning.  And  may  the 
same  fire  consome  all  those  who  do  that  which  is  not  rights  and  who  do 
not  follow  the  dictates  of  El  Mahdi — all  hail  to  him  1 — and  to  those  who 
ob^  him,  the  pleasures  of  Paradise  he  for  evermore." 

The  Mahdists,  proceeded  Dr.  Junker,  were  daily  expected  before 
Lado,  but  after  being  heavily  defeated  at  Rimo  they  retreated,  and  Emln 
Pasha's  province  was  no  longer  molested  by  their  attacks. 

Dr.  Jnnker  then  described  how  he  reached  Zanzibar  through  Uganda, 
and  in  this  connection  took  the  opportunity  of  thanking  in  public  the 
missionary  Mr.  A.  M.  Mackay,  in  his  native  country,  for  all  the  kindness 
he  had  extended  to  him  (Dr.  Junker)  during  the  month  and  a  half  he 
shared  his  hospitality  at  the  Church  Missionary  Society's  station.  In 
conclusion,  he  said  he  was  sure  they  wotdd  all  share  his  heartfelt  wish  for 
the  prosperous  and  speedy  issue  of  Mr.  Stanley's  expedition  for  the 
relief  of  £miu  Pasha. 


GEOGKAPHICAL  NOTES. 
EUKOP£. 

Plnotiiatlou  In  tlM  Uftfl  of  tbe  Oder.— In  the  JaknAevidd  du  Verewt  /dr 

JBrdkunde  zu  Stettin  for  1886,  £.  F.  Tank  publishes  the  mean,  maximum,  and 

minimum  height  of  the  Otlcr,  for  every  month  from  January  1S18  to  December 
1885,  as  ob-crved  on  the  water-gauge  at  Stettin.  The  greatest  difference 
of  level  on  rec(a  d  is  277  centimetres,  or  9  feet  1  inch  ;  the  highest  recorded 
reading  was  264  ccutim&tres  of  the  gauge,  in  May  ilbb  ;  the  lowest,  13  below 
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the  zero,  in  May  1843.  The  avera<;c  annual  chance  of  level  from  the  mean 
October  miDimum  to  the  mean  March  maximum  was  79  centimetres,  or  311 
inches,  and  the  average  differenoe  of  mean  level  from  March  to  October  was 
23  oentim^tFM  or  9  inches. 

For  purposes  of  comparison  the  period  of  68  yean  was  divided  into  two  of 
34  years  each,  the  first  (PJ  from  1818  to  1851,  the  second  (P^  from  1862  to 
1885.  By  a  curious  coincidence  the  mean  water-level  during  the  68  years  was 
68  centimetres  on  tlie  gaut;e  :  the  mean  for  P,  was  73  ;  for  P.,,  01.  The  second 
period  was  characterised  throughout  by  a  lower  level  iu  the  river  than  was  the 
fint ;  and  it  would  eeem  worth  while  to  inquire  wliether  the  zero  of  the  water- 
gauge  has  not  undergone  flome  change ;  this,  however,  ie  not  suggested  bgr 
Tank. 

We  reproduce  the  table  in  which  the  results  are  summarised : — 


Table  ol  Readings  in  centimetres  of  Oder  Water-gauge. 


i 

■ 

a 

February. 

ft 

H 

^  1 

<  . 

June. 

■4J 

n 

< 

September. 

October. 

a> 
S 

> 

o 

B 

t) 

u 

Mean  of  Lowest  Wator-lcvfl  of  month. 

Whole 

Fexiod, 

41 

47 

53 

50 

47 

48 

5  5 

51 

45 

.34 

34 

.il 

P. 

44 

52 

57 

63 

52 

53 

02 

55 

50 

3S 

39 

48 

4 

41' 

49 

49 

42 

43 

48 

47 

40 

30 

29 

31 

10 

8 

14 

10 

10 

14 

8 

10 

8 

xo 

— 
U 

Mean  of  Average  Water-level  of  month. 

Whole 

Period, 

64 

72 

81 

81 

66 

66 

71 

69 

05 

68 

02 

65 

04 

10 

no 

89 

72 

71 

i  4 

72 

09 

03 

CO 

P. 

64 

69 

75 

72 

61 

61 

65 

66 

62 

54 

« 

<0  1 

0 

I" 

10 

1. 

9 

9 

10 

Mean  of  Highest  Water-level  of  month. 

Whole 

Period, 

92 

101 

113 

108 

90 

90 

91 

90 

93 

87 

95 

u 

Pi 

92 

ior> 

110 

117 

95 

99 

9S 

92 

90 

95 

97 

100 

P« 

92 

97 

iU7 

99 

85 

81 

84 

88 

90 

1 

79 

93 

P.- 

0 

8 

.2 

10 

18 

14 

1 

4 

16 

T 
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Dito  of  tfbii  kiiid  for  the  level  of  many  continental  rivers  are  available ; 

ba^BO  fiff  as  we  are  aware,  nothing  similar  has  been  published  for  any  of  the 
fttreamH  of  the  United  Kingdom.  la  island  hydrography  Great  Britain  ia  the 
least  advanced  of  the  nations. 

Helgrlitaof  Clouds  In  Smnmer  at  upsala. — The  classification  of  clouds  ui  l  esjtt'ct 
of  form,  \s  iiich  is  used  at  the  Meteorological  Observatory  at  UptmUi,  is  the 
foUowujg:-- 

1.  Detached  or  Massed  Clouds,  embracing  Cirrus,  Cirro-Cumulus,  Alto- 
Onmulus  (Capello's  Oumulo-Cirrus),  and  Strato-Cumulus. 

2.  Streamers,  including  Higher  Cirro  Stratus.  Lower  Cirro-Stratus  (Kaemts's 
Cirro-Stratus,  Capello's  Strato-Cirrus),  uuU  x\iini*uc$. 

3.  Clouds  in  ri«in[?  atmosiiheric  currents,  or  Tumulus  and  Cuuiulo -Stratus 
(storm  cloudsj ;  these  last  arc  often  surrounded  by  *'  False  Cirri." 

4  Elevated,  scattered  mist,-^tratu8. 

The  subjoined  tabular  resnlts  were  obtained  from  1467  different  measure- 
ments of  612  separate  elouds,  made  in  the  summer  of  1884  and  that  of  1886. 

Table  I.  sTiows  the  mean  height  of  the  clouds,  calculated  from  the  mem  measure- 
ments of  the  !«ame  point  in  different  clouds,  and  from  these  measurements  the 
mean  for  each  species  of  cloud  was  deduced. 


TjLfiLS  L— Mean,  Bfaximum,  and  Minimum  Height  of  Different 

Cloud-forms  in  MUres. 


ClooJ-Form. 


Mo.  of 

IMDte.  I 


Nu,  of 
Cloadi. 


Height. 


Mttui.  Maximum. 


IHntronin. 


Stratna,  .... 

Nimbus-,  .... 
Comulus  (summit). 

(bftM8),  . 

(lialf-way  up),  . 
Cumalo-IStratus  (summit), 
(base),  . 

False  Cirri, 
Strato-Ctuuulas, 
Lower  Alto-Cnmulua  (l 

4000  111.^  \ 

High  Alto  Cumulua  (above  4000  m.) 
drro-Cnmulus,      .      .      .  . 

Lower  C'lrro  StratuH, 

Higher  Cirro-2Stratu8  streamers, 
Cinus,  


tban 


18 

188 
215 
60 
62 
18 
2 
5 

105 

112 

100 
99 
4 

56 

m 


13 
125 
129 
86 
28 
14 
2 
4 
99 


56 
60 
3 
25 
142 


16J7 
1855 
1386 
1607 
2848 
1405 

11771 

6686 
6465 
5198 
9254 
6878 


994 
3700 
3611 
2143 
2078 
6970 
IC30 

r.i70 

GS120 

8297 
10236 

5667 
11391 
18870 


114 
213 
900 
730 
901 
1400 
1180 
2466 
887 

1498 

4004 
3880 
4740 
6840 
4970 


A  study  of  these  observations  leads  to  the  suggestion  of  a  kind  of  law  rc^w- 
latin?  the  formation  of  clouds.  Altho\i„']i  '  louds  are  formed  at  all  li.  i^hts,  they 
occur  most  frequently  between  certain  innit-;,  or  in  certain  vertical  Htrata.  The 
greatest  number  are  present  at  700  m.         ii.j  uud  iiuo  m.  (35,107  ft.). 
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Table  II.  gives  the  number  of  Clouds  found  between  Difforont  limito  of 

Height  in  HandredB  of  M^tree. 


No.  of 

Ucight. 

No.  of 

Height 

No.  of 

Height 

Xo.  of 

I-  4 

2 

11 

CO  HA 

4 

92-  94 

**• 

7 

4-  6 

1  o 

64 -Ail 

1  O 

•  •  • 

*> 

94-  96 

10 

o-  8 

Zl 

dO-oM 

•  •  « 

li 

uu-UB 

o 
o 

96-  98 

•  •  • 

8 

8-10 

...  17 

3«.40 

•  •  • 

6 

68-70 

8 

98-100 

« •  • 

6 

10-12 

86 

40-42 

•  •  • 

8 

70-72 

10 

100102 

18  i 

12-14 

...  46 

42-44 

14 

72-74 

•  *« 

7 

102.104 

a  •  • 

11  1 

14-16 

...  57 

44-46 

6 

74-76 

«*• 

9 

104-106 

5  1 

16-18 

...  75 

4n..i8 

•  •  • 

8 

76-78 

»•  • 

11 

10(;-108 

7  I 

1820 

...  47 

•  •  « 

9 

78-80 

««• 

6 

108-110 

I 

20  22 

...  48 

60-52 

6 

80-82 

mmm 

T 
1 

110-112 

2 

22-24 

...  86 

62-54 

•  •  • 

6 

82  R| 

«•« 

11 

112  114 

6 

24-26 

...  81 

54-66 

84-b6 

8 

114416 

2 

26.28 

...  82 

56-58 

1 

86.88 

18 

122424 

1 

2880 

...  11 

68-60 

9 

88-90 

12 

182.184 

1 

30-82 

...  7 

60-62 

7 

90-92 

e 

Tlie  next  Table  (ITT  ^  shows  the  Daily  Hange  of  Altitude  in  the  eiae  of 
(Jumuius  and  Cumulo-Stratus  CIoikU. 


Ba 

■1. 

Hour. 

Difference  in 
M^tTM.  1 

Hci^'ht  ill 
Mitres. 

No.  Of  Cloud*. 

BciKlit  in 
Metres. 

No.  of  Clouds. 

8  a.m. 

9  a.in. 
Noun. 
1  p.m. 
2p.in. 
5  p.111. 

1806 
1420 
1842 
2065 
2088 
1758 

12 
6 
22 
42 
46 
16 

1087 
1076 
1266 
1572 
1664 
1708 

8 
6 

Urn 

i 

12 
8 
2 

219 
846 
576 
483 
684 
66 

From  this  table  the  following  three  conclusions  maybe  drawn: — (1)  The 
altitude  of  the  base  or  inferior  surface  of  Cumulus  clouds  rii?es  gradually  from 
morning  towards  even  in;;  ;  (i)  both  the  summit  or  upper  surface  and  the  thick- 
ness of  such  clouds  attain  tlicir  maxima  about  1.30  p.m.  ;  (3)  the  increase  in  the 
moniing  is  lelatively  greater  than  the  diminution  towards  evening: 

The  daily  changes  in  altitude  of  the  other  eloud-formations  are  exhibited  m 
Tahle  IV.  as  foHowa 


Boor. 

Nimbus. 

8TIUTD-    1  Alto- 

ClRRO- 
CUUtTLVS. 

Mitres.'  No. 

1 

Cnuto- 

llMiKS.|  No. 

No.  MMNB.j  No. 

M«tm. 

No. 

M<rtiVH 

No. 

8-9  a.ni. 

1188  1  88 

2012 

24  '  8780  1  28 

1 

6024 

24 

8708 

41 

9687 

12 

1-2  p.m. 

1547  62 

1756 

11    4269  88 

6666 

8 

8761 

29 

8924 

8 

7.8  p.m. 

2166  1  16 

2641 

66    4000  1  62 

6227 

24 

9601 

46 

9670 

26 

From  this  wc  see  that  in  j^eneral  all  these  species  of  cloud-formation  have  a 
tendency  to  rise  to  higher  altitudes  m  the  day  advances.  That  this  law  holds 
good,  at  least  at  Upsala,  during  the  summer  months,  is  stiU  further  borne  out  by 
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TiUe  v.,  in  which  is  given  the  number  of  idoiids  (except  of  the  Cumuli)  per 
thousand  obsenred  there  at  different  heightB,  at  the  three  boun  specified  in  the 
Uhle  preoediDK : — 


MitTM. 

84  a.m.  1 

1-S|kin. 

7-4pi.m. 

MHrat.  1 

t 

8-eB.iiL 

1 

I'S  pim. , 

1 

7-4  p^m. 

1 

0-  500 

34 

18 

0 

7,000-  7,500  : 

1 

40 

58 

25 

600-1,000 

126 

66 

10 

7,500-  8,000 

34 

27 

20 

l,UW*1.0UU 

91 

OR 

Oi 

JO 

l.'>00- 2,000 

91 

162 

80 

8,600-  It.OOO 

86 

33 

21 

2,000-2,600 

80 

99 

86 

9,000-  9,600 

57 

88 

81 

2,600.?»,000 

62 

46 

182 

9,600- 10.  (MX) 

17 

40 

86 

3,000  3.r,()0 

11 

33 

(Jtj 

10,000- 1(1.. "1 10 

51 

27 

61 

3,600-4,000 

11 

20 

102 

10,600-11,000 

2^^ 

13 

20 

4.000-4,500 

23 

28 

61 

11,000-11,500 

11 

18 

16 

4,600-5,000 

29 

7 

31 

11.5tH)- 12,000 

0 

0 

6 

5,000-5.r.OO 

0 

26 

8(3 

12,000-12.500 

0 

0 

6 

5,600  6.000 

29 

40 

20 

12,500-13,000 

0 

0 

0 

C.(K>(i  .')(Mj 

n 

27 

31 

18,000.18,600 

>  0 

6 

6,600.7.000 

40 

1  " 

1  «, 

1 

1 

From  this  tabular  urranjj;ement  we  perceive  tlmt  the  cloiuls  ^voup  themselves 
in  a  series  of  ascending  strata,  which  rise  as  the  day  advances.  For  instance, 
the  lowest  grouping  in  the  morning  takes  place  between  800  and  1000  metres 
high ;  another  takes  place  at  noon  at  abont  1600  metres ;  and  a  third  in  the 
evening  l>etween  25(H)  and  3000.  The  same  phenomena  are  repeated  among  the 
hii^her  clouds  :  there  is  a  ^ronpintr  just  l)elo\v  9000  mt-tros  in  the  morning  ;  at 
about  1(>,(KH)  at  noon  ;  and  at  ni'uriy  l(>,5oo  in  the  evening.  Those  farts  seem 
to  warrant  the  empirical  law,— That  the  mean  altitude  of  all  clouds  rises  in  the 
course  of  the  day,  the  rise  ranging  up  to  about  2000  metres. 

A  great  nmnber  of  obeerrations  made  at  UpeaU  during  the  twenty  years 
1866-1884  as  to  the  frequency  of  the  typical  Cirri  forms  seem  to  justify  a  second 
kw,  namely  this:— "In  the  morning,  wlun  Cirrus  clouds  are  lowest,  Curro- 
Cumulus  forms  are  most  frequent :  in  the  evening,  when  Oiirus  clouds  rise 
highest,  Cirro-.Stratus  forms  are  moht  frecjuent/' 

Our  ludt  Table  (VI.)  illustrates  the  connection  between  the  mean  uititudc  of 
deads  and  the  meteorological  eradition  of  the  atmosphere.  In  this  table  A« 
barometrio  maximum,  when  108  obeerrations  were  made ;  B"*the  range  between 
maximum  and  minimum,  with  884  observations ;  C= barometric  minimum, 
318  observations;  D= equally  distributed  atmospheric  pressure  (threatening 
storms),  87  observations : — 


Cloud. 


Stratus, 

Nimbus, 

Ciunuliia  (  Summit, 

or        <  Base, 
Cm.  -Str.   ( Centre, 
False  Cirri, 
Strato-Cumulus, 
Lower  AltO'Cnmulus, 

C'irro -Cumulus, 

Lower  Cino-Stratas, 


Higher 
Cirrus, 


Streamers, 


A 

B 

.  1 

1 

»  i 

•  •• 

'  ' 
014 

643 

13118 

1643 

2637  : 

1596 

I'tTf 

2001> 

2571 

1871 

1457 

1161 

1406  i 

1621 

1405 

••• 

1713 

... 

3897  ' 

1540 

1'5S8 

1763 

2226 

2304 

•_'04:{ 

21»'J5 

3330 

G704 

•>4-20 

4823 

5206 

oi:i3 

0288 

0873 

••• 

5338 

... 

( 

05<I0 

•.ni9 

9184 

8808 

8037 

10,601 
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It  is  at  once  evident  from  this  that  the  altitude  of  the  infeiior  nufiwe  of 

Cumulus  clouds  is  nearly  constant.  Tlicir  upper  surfaces,  however,  are  lowest 
when  the  barometer  stands  at  its  maximum,  rise  when  it  stands  at  the  minimnm; 
and  attain  their  loftiest  reach  during  storms,  when  the  imposing  masses  of 
Cumulo-Stratus  clouds  are  some  miles  thick.  As  for  tiie  other  forms,  the  high^ 
cIoudB  appear  to  desoend  lowest  at  periods  of  atmoepberic  dcpressioii.— K. 
ladiolm  and  E.  L.  HagstvSm  in  Meteorologitehe  ZeiUehrifi,  Haieh  1887. 

ASIA. 

Province  of  Sze-Cliuezi,  China, — The  Count  de  PouitaKs  wiitea  ah  follows 
leBpecting  this  provioGe  and  its  principal  trade-oentre;^,  mostly  cities  on  the 
upper  Yang-t8e-kiaDg.~Shft-Si,  a  city  on  this  river,  is  a  great  emporiom  for  the 
products  of  Sse-chuen  and  Yun-nan,  which  pass  through  here  on  their  way  to 
the  maritime  provinces  of  China.  From  its  geoo;mphical  position  on  the  Taiping 
canal  it  fommands  tlu;  main  trado  routr  with  lio-nan.  Here  also  merchandise 
coming'  from  Sze-chueu  for  llan  Kao  is  tnm.-^liipped  from  the  Yang-tse-kiang  to 
the  Pu-ho  canal,  to  be  carried  to  Siu-tuii  kao,  370  miles  above  Han-Kao,  thus 
saTinga  distance  of  620  miles.  The  chief  objects  of  tnuie  are  taw  cotton,  cereals, 
and  yeUow  silk. 

Above  Sha-Si  the  river  has  a  very  rapid  and  irregular  current ;  its  bed  is 
strewn  with  rocks,  and  the  water  has  a  minimum  depth  of  7  or  8  feet.  Four 
miles  above  Y-chang  the  river  entirely  changes  it.s  character  all  of  a  sudden.  It 
traverses  for  a  few  hundred  miles  a  very  mountainous  region,  between  mountains 
from  2000  to  3000  feet  high,  over  a  nigged  bed  and  between  steep  rocky  baukt*. 
Between  Y-chang  and  Euei  there  occur  numerous  dangerous  rapids.  The  town 
of  Y^cbang  is  situated  in  the  midst  of  a  country  rich  in  a  species  of  oU,  in  tea, 
and  a  littli;  opium  ;  and  the  mountainous  country,  a  little  further  on,  produces, 
m  addition,  iron  and  tobacco.  Several  largo  cities  of  secondary  importance  are 
situated  alon^  this  part  of  the  river,  cliief  among  which  arc  Chnn<:-King  and 
Li-Ming-Fu.  The  former  is  tlic  largest  market  of  Sze-Chnen.  It  is  surrounded 
by  the  river  Ta-kiang  (on  two  bide.s)  and  its  tributary  the  Ho. 

As  for  the  province  of  Sze-chuen,  its  principal  products  are  opium,  silk,  salt, 
sugar,  hemp,  oil,  tobacco,  coal,  copper,  sine,  tin,  mercuty,  lead,  iron,  silver,  goU, 
white  wax,  saffron,  rhubarb,  tea,  and  rice.  This  province  itself  require  huge 
quantities  of  cotton  and  woollen  stuffs.  The  chief  obstacles  to  tlie  <levelopment 
of  its  commerce  are  connected  with  the  transport  of  floods.  The  river,  as  already 
stated,  is  extremely  difftcult  to  navigate  above  Y-chang. — JSulL  de  la  iHoc  de 
Geogr.  Comm.  (Paris),  tome  ix,,  No.  4,  1887. 

AFRICA. 

Tunis. — ^f.  Philijipe  Thomas,  who  in  December  1885  announeed  to  the 
French  Academy  of  Scieuces  the  diacuvery  of  important  bedo  of  limestone  in  the 
south-west  of  the  Regency  of  Tunis,  has  communicated  {Compte  Rtndu^  9tb 
May  1687)  the  existence  of  similar  deposits  further  east  in  (he  neighbourhood 
of  Kairwan,  etc 

Dr.  Traversi  amongst  the  Giira^hl  and  the  Arussl. — Two  important  letters 
from  thu  explorer,  giving  an  account  of  his  travels  in  the  regions  indicated,  sie 
printed  in  the  April  issue  of  the  Boll,  tL  Soe.  Geogr.  Italiana.  The  scene  of 
his  labours  lies  soutli  of  Shoa,  beyond  the  sources  of  the  river  Ha  wash,  north 
and  south  of  8*  S.  lat.,  and  between  38*  and  40^  £.  long.  Taking  its  broad 
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physical  features,  this  region  may  be  said  to  consist  of  an  elevated  tract,  the 
Gura<re  (Giimybi)  Mount^iua,  which  extend  in  two  arcs  south-westwards  from 
the  point  where  the  Hawash  turns  cast  ^  the  plain  of  Maraquo,  watered  by  the 
riTor  Mftki,  and  lying  2400  feet  below  the  Chirag^  Momitaiiui  on  the  aouth-east ; 
t  duuD  of  three  lakes— Dembel  or  Zuai,  Hogga,  and  Lamina  (renamed  Bon- 
tourline  by  Dr,  Traversi)— which  runs  parallel  to  the  Guragd  range,  but  soutii 
of  it  and  somewhat  en  ichelon  with  it  ;  and  south-east  of  Zuai,  another  ranfje  of 
rugL'f^d  inonntniTis  — the  S;ihatu  (northern  part)  and  Galama  (southern) — with  a 
north-south  axi.",  juiucd  at  their  southern  extremity— the  broken,  prt'cij^itous 
peak,  L  ncolo  iilutte, — at  an  acute  angle  by  another  range,  the  Ghedeb,  which  lies 
from  north-east  to  sonth-west  Northwards  from  Mount  Cilalu,  the  northern 
extremity  of  the  Sahatu-Gabima  range,  a  low  barren  traot  of  Tolcanic  fonnation, 
stoefccbes  as  far  as  the  right  hank  of  the  Hawash.  From  the  western  slopes  of 
this  same  range  issue  tlie  luad-waters  of  the  river  Catara,  whicli  empties  itself 
into  Lake  Znai.  The  river  Maki,  which  has  its  sources  alon^  the  eastern  toot 
of  the  (Jurag^  Mountains,  likewise  flows  into  Lake  Zuai.  Tliis  lake  is  con- 
nected with  Lake  Hogga  by  a  stream  having  the  name  ot  Suxuki ;  and  a  second 
stream  unites  Hogga  with  Boutourline. 

The  Gurag^  Moantains  begin  with  the  rough  knot  of  Sodda ;  this  is  followed 
by  the  plateau  of  Nurenna,  which  rises  at  its  south-west  extremity  into  two 
peaks  -  Zcbhiflar  and  T>asrinmgali.  These  twn  visions  overlook  the  horse- 
shoe-shaped valk'v  in  which  dwell  the  Gurai^c  Aimellel,  and  whence  issue  the 
northern  feeders  of  the  Maki.  Beyond  Nuremnia,  the  elevated  region  sweeps 
round,  at  about  13,000  feet  above  sea-level,  in  an  arc,  forming  the  western  wall 
of  the  ralley  of  Qogot^  which  gires  birth  to  the  sonthem  feedere  of  the  Blaki 
Tlie  whole  of  this  region  bean  OTidenee  of  having  had  a  volcanic  origin.  The 
eastnn  edge  presents  everywhere  a  steep  escarpment  to  the  plains  below. 
Towards  each  extroniity  the  surface  rises  ;  whilst  the  centre  seems  to  have 
been  forcil'ly  ruptured  and  thrust  upwards  by  volcanic  force.  The  Gura;;e 
Aimellel  are  a  peaceful,  gentle,  and  industrious  race.  In  type  they  are  decidedly 
Ethiopian,  being  of  Ambaric  origin  ;  the  language  they  speak  is  closely  akin  to 
ancient  Amhario,  with  an  admixture  of  Tigrd  words.  Many  of  them  are  Ohris- 
tians  ;  the  rest,  who  ontnnm^er  them,  are  Mohamnudans.  They  eultivate  the 
Mu!"i  Wsete  (which 'serves  them  for  bread  and  potatoes,  and  from  the  Icaf-iibres 
of  which  they  make  mat",  cords,  and  sackim:),  beans,  peas,  cotton,  lentils, 
harley,  wheat,  durriiii,  cabbat^es,  and  tobacco ;  and  they  keep  horees,  asses, 
goats,  sheep,  dogs,  and  poultry. 

The  plain  of  Ifaraquo,  which  is  watered  by  the  Maki,  and  covered  with  grass 
and  fine  acacias,  is  inhabited  by  the  purely  pastoml  Maraquo^  a  people  with  a 
language  and  customs  entirely  different  from  all  the  tribes  around  them.  The 
Maki  follows  at  first  a  south-easterly  direction  ;  but  it  soon  turns  south,  reach- 
ing Lake  Zuai  at  its  northern  end.  In  the  middle  of  the  plain  it  has  a  width 
of  about  14  yards,  with  a  depth  of  some  18  inches.  Towards  the  lake  the  plain 
becomes  marshy,  and  grows  very  long  grass. 

Lake  Zuai,  lying  G040  feet  above  sea-level,  contains  five  islands,  the  largest 
being  situated  on  the  east  The  river  Catara  rises  on  the  western  slopes  of  the 
Sahata-Galama  range,  and  after  a  northerly  course  1)ends  abruptly  backwards  to 
the  south-west,  to  empty  its  waters  into  the  north-east  corner  of  Lake  Zuai.  At 
its  enibonchtirc  it  has  a  width  of  some  33  yards,  a  dejith  of  r,  feet  or  more,  and 
a  placid  current.  The  mountain  range  just  mentioned  is  sku  ted  on  the  wcat  by 
the  bare  plateau  of  Albaso,  8285  feet  in  altitude  ;  through  this  plateau  the 
upper  waters  of  the  Catara  flow  at  the  bottom  of  deep  ravines.  The  Galama 
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are  crossed  by  a  pass— a  deep  marshy  valley — lu,27o  leet  above  the  sea  (baro- 
metite  reading  523  mm.). 

The  dopes  of  the  Gorag^  Mounttuns,  on  their  extreme  Bontb^western  edge, 
contain  many  marshes,  swamps,  and  pools,  which  give  birth  to  a  river  called 
the  Waira  or  Uaira  (see  vol.  ii.  p.  374).  This  has  by  some  geographers  been 
identified  witli  thf  upper  part  of  the  Walti-Si«I:niui.  Dr.  Traversi,  however, 
maintains  thnt  these  two  rivers  are  quite  separate  from  one  another.  The 
Wabi-Sidama  iias  its  sourccH  iu  the  enclosed  angle  formed  by  the  SahatU' 
Galaina  and  tiie  Gfaedeb  ranges,  and  i»  reported  by  the  Gall*  to  reach  the 
Indian  Ocean.  The  Waira  flows  at  first  south-west  to  the  oountry  Alaba»  then 
it  turns  to  the  south-east  into  Wolamo^  where  it  ])robul)ly  joins  a  large  lake 
which  has  no  outlet.  If  it  were  the  upper  part  of  the  Wabi-Sidama,  it  would 
have  to  turn  to  the  south-east,  cross  Lake  Boutourline,  break  through  a  lofty 
range  of  monntains,  having  a  north-south  axis,  in  the  laud  of  the  Arussi  Galla, 
and  finally  run  rouud  the  Ghedeb  Mountains  in  an  almost  northerly  course. 
The  Bonthem  ontlet  of  the  three  kkes  already  mentioned  probably  flows  for  a 
considerable  distance  southwards,  and  finally,  either  alone  or  in  coigonetlon 
with  the  Waira,  foims  one  of  the  rivers  Webi  of  Perthes,  or  else  joins  the 
Guiba(aibi^l). 

Comoro  Islands. — This  group,  situated  in  the  channel  of  Mozambique,  between 
the  north-west  coast  of  Madagascar  and  the  East  Coast  of  Africa,  consists  of  the 
tour  islands — Great  Comoro,  Anjouan,  Mohely,  and  Ma}  otte. 

Great  Comoro,  or  Ngasiya^  the  largest  of  the  group,  measures  97  to  40  miles 
from  NKW.  to  SSE.,  and  its  breadth  from  east  to  west  varies  from  18  to  23  miles. 
It  ooDsiBtB  almost  entirely  of  a  single  large  mountain,  having  a  deep  rift  towatds 
its  centre.  This  mountain  is  an  active  volcano,  covering  an  area  of  i  to  1  ^,  square 
miles,  and  attaining  an  altitude  of  yl86  feet.  Duriuc;  eight  months  of  the  year 
the  island  receives  copious  rams,  the  clouds  beint'  arrested  hy  its  superior  eleva- 
tion over  the  neighbouring  laud.  The  populaUuii,  who  formerly  numbered 
130,000,  have  been  diminished  by  frequent  feuds  to  between  30,000  and  35,00a 
They  are  devout  Mohammedans.  The  island  has  but  little  commerce,  exporting 
only  small  quantities  of  timber,  woodoi  wares,  cocoa-nut  fibres,  and  copra,  and 
importing  clotli,  fire-arms,  gunpowder,  flour,  soap,  cutleiy,  potteiy,  etc.  What 
trade  there  is,  is  in  the  hands  of  Arabs  and  Hindus. 

Anjouan,  or  Johanna,  lies  about  50  miles  south-east  of  Great  Coiauro.  It  is 
very  hilly,  having  bcveral  elevated  peaks,  the  liighetit  of  which  atlaius  UuGO  feet; 
and  numerous  small  deep  valleys,  watered  mountain  torrents.  The  summits 
of  the  mountains  alone  are  wooded.  Two  lakes  fill  up  former  craters^  Blineial 
waters  exist.  Malarial  fever  prevails  m  the  lower  tracts.  The  population,  which 
is  very  mixed,  consists  of  Arabs,  Malagasy,  and  Negroes,  and  numbers  some 
12,000  to  15,000  persons.  Like  Great  Comoro,  Anjouan  has  no  port,  only  good 
roadsteads^  Three  sugar  refineries  are  at  work  in  the  island.  The  natives  culti* 
vate  coffee.   The  objects  of  trade  are  much  the  same  as  in  Great  Comoro. 

Mohily,  or  MohiUot  situated  35  miles  south-east  of  Great  Comoro,  measures 
about  15(  miles  long  by  11  broad,  and  consists  of  a  number  of  rounded  knoDs 
(mamdons),  superposed  one  upon  another,  the  highest  not  rising  to  more  than 
2625  feet.  The  island  is  well  watered,  and,  though  not  so  plentifully  timbered  as 
the  other  members  of  the  ?roup,  is  not  less  fertile.  There  is  a  good  harbour  for 
vessels  of  small  tonna<je.  The  population  does  not  amount  to  more  than  3000 
or  4000,  ueaily  all  Malagasy  and  iS'egroes.  Mohely,  too,  has  a  sugar-rcfineiy ; 
and  mats  are  made  from  palm  Iraves. 
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ifoyolfe.— Thia  island  htt  been  French  for  forty  yean ;  its  length  is  27  to 
30  milee,  and  its  breadth  about  14.  The  highest  point  reaches  2230  feet  It  has 
numerous  small  streams.  The  population  numbers  some  12,000  to  1 5,001)  persons. 
Mayotte  is  the  most  malarious  island  of  the  archipelago,  owing  to  tlio  great 
number  of  nn-fs  and  mnrshes.  It  possesses,  however,  several  excellent  bays, 
roadsteads,  ami  ports.  Much  sugar  and  rum  are  manuiactured.  Coco-uuts 
are  grown  in  large  quantity,  and  riee  ia  now  oultivated.— if.  L.  Humblot  in 
3^  de  la  See,  de  04offr.  Comnt,  (Paria),  tome  ix.,  No.  4. 

[With  this  notice  of  Mayotteby  M.  Humblot,  one  of  the  pioneer  colonists 
of  France  in  Madagascar,  compare  the  in  some  res|>ectB  diveiigent  account  by 
J/.  <]f-  Laneeaan,  in  vol.  iii.  p.  104.] 

01^0  Suarez. — The  bay  of  DieLio  Suarez,  opening  a  little  to  the  south-east  of 
Cape  Atiil)er,  the  Jinrtlieni  extremity  of  Ma<htga.scar,  is  a  lar^e  basin  a^brdiug  at 
ail  eeaiiunii  a  safe  and  accessible  anchorage.  Itii  entrance  protected  by  two 
small  islands— Clarence  and  Aigrette— and  Cape  Didgo.  This  part  of  Mada- 
gsscar  lies  outside  the  region  of  cydonic  visitation.  The  water  obtainable  on 
shore  is  good  and  abundant.  The  climate  is  tempered  by  the  constant  sea- 
breezes,  and  ia  agreeable  even  in  the  season  of  strong  winds— May  to  November. 
3r;i]arial  fevers  prevail  on  the  low  marshy  portionn  of  the  bay,  but  out  in  the 
roailjitead  and  on  tlie  nMin-  elevated  part?  of  the  short,-,  the  sunitary  conditions 
compare  very  favouraiiiy  with  other  coast  districts  uf  Madagaiscar.  The  place 
boasts  of  nothing  at  present  except  cattle,  fish  (the  latter  in  considerable  quau 
tity),  and  the  produce  of  the  chase  (guinea-fowls,  wild  boars,  partridges,  quails, 
tortie-doves,  ducks).  A  scorpion,  a  black  butterfly,  lai^ge  bats,  and  numerous  but 
harmless  reptiles,  are  the  other  chief  wild  creatures.  Of  natural  productions 
there  arc  f«aid  to  be  good  marble,  buihlint^  stone,  clay,  and  some  iron  and  copper. 
Traces  of  turf  and  coal  are  reported  to  liave  b*'en  detceted.  Several  species  of 
useful  timber  exist  in  the  forests,  especially  ebony,  ro»ewoud,  and  creepers 
yielding  caoutchouc — Captain  Chodsoo,  in  Bull,  Soe,  de  Giogr.  Comm.  (Havre), 
Jan.-Feb.  1687. 

Itvir  Knaasa,  in  Loaada.— if.  Chitelain,  a  Swiss  missionary,  belonging  to  the 
Luanda  Mission,  started  from  the  town  of  Loanda  on  1st  January  last  to  ascend 
the  liver  Kuanza.  Passing  on  his  way  the  agricultural  station  of  Bom-Jesns, 

which  has  two  large  sugar  plantations,  he  reached  Dondo,  the  centre  of  a  dis- 
trict having  some  mineral  resources,  such  as  sulpliate  of  magnesia,  iron  ore, 
bituminous  co;il,  jmtiniony,  and  a  kind  of  potash  which  serves  as  a  .''ub.stitute 
for  soap  in  ablution«.  2s  one  of  these  arc,  liowcver,  worked.  Each  uauk  of  the 
riYer,  all  tiie  way  from  Dondo  to  Nhangu^,  is  characterised  by  fine  Alpine 
sceneiy ;  and  near  the  Utter  place  the  stream  descends  in  a  magnificent  water- 
fall, broken  by  rocks  into  six  sections,  and  is  received  into  a  deep  caldnni, 
above  which  ever-changing  rainbows  ;^disten  in  clouds  of  spray.  From  Nhangu^ 
a  sinuou.s  pathway  kiads  to  Mahmgud,  traversing  un  elevated  pLiteau,  with  an 
unduhiting  contour,  which  atford.-*  excellent  pasturage  for  the  herds  of  native 
cattle.  JL  Chatelaiu  arrived  at  Malaugue  on  28th  I'ebruary. — Le  Mouvement 
GLoyraphiqWy  &th  May  1887. 

His  Blfers  ftekOU,  Ucnala,  and  Uoona. — The  Mouvemmt  Giographique  of  5th 
June  gives  some  further  account  of  the  expedition  undertaken  by  M,  Jacques 

de  Brana  and  M.  P^e  (see  toL  ii.  p.  684)  into  the  unknown  country  to  the 
north-east  of  the  OgowA  It  is  there  maintained  that  the  Sekoli  is  really  the 
Licunia,  of  w  hich  the  famous  Uoona  is  but  a  right-hand  tributary,  and  wliioh 
was  ascended  by  M,  Massari. 
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Dr.  Ludvlff  Wolf  ■  Bxplonttleu  la  lb*  Oongo  BaidiL— Dr.  Wolf  was  a  member 
of  the  exploring  party  sent  out  in  1883  at  the  expense  of  the  King  of  the 

Belgians,  hut  nnder  thp  Gt'niiiin  flag,  and  under  the  leatlcrship  of  Lieutenint 
Wissmaun,  for  the  fjurpose  of  exploring  the  Ka.s.sai  and  its  mouth  .S')ine 
account  nf  the  admirable  work  done  by  the  raembers  of  this  expe<lition  has  been 
already  given  in  our  pages  (vol.  i.  pp.  192-3  and  pp.  573-5).  To  Bd.  xiv.  i 
of  the  VerhMUU,  d.  GeadUeh,/.  Mrdhunde  tu  Berlin,  Dr.  Wolf  has  contribntMl 
a  general  surrey  of  his  own  hkbours  in  oonneetum  with  the  expedition.  From 
this  the  following  particulars  are  reproduced 

The  Baluba,  the  people  in  whose  country  the  Luluabiirg  station  i?  sitinitfd, 
kept  thenisolvcs,  until  about  fifteen  years  ago,  strictly  separate  from  their 
neii;lib(nirs.  Tliey  had  the  repute  of  being  warlike  caunibaU,  like  the  liakutu 
in  ihe  nurth-west,  and  lived  in  a  state  of  chronic  discord  amongst  themselTM» 
At  the  period  indicated,  the  younger  men  of  the  nationi  headed  hy  thor  ehief, 
Ealamba  Mukenge,  and  his  brother  and  sister,  ooneeiTed  the  desire  to  break 
down  the  barrier  of  exclusiveness  by  which  they  had  hitherto  hemmed  them> 
selves  in.  Tliis  pniject  of  establishing  relations  with  their  neighbours  and 
of  opening  U})  their  country  to  the  emissaries  of  commerce  was,  however,  so  re- 
pugnant to  the  old  men  and  gre>  beards  of  the  Baluba,  that  they  took  ui>  arms 
to  resist  the  dangerous  rclorms.  The  result  was  the  strange  spectacle  of  a  civil 
war  between  the  young  lueo  and  the  old  men  of  the  natiooi  in  which  the  latt^ 
were  wonted,  most  of  them,  as  well  as  their  women,  being  either  shun,  or 
drowned  in  the  Lulua.  This  people  possess  qualities  and  characteristics  which 
would  render  them  adeiit  pupils  in  learning  the  arts  of  civilisation. 

North-west  of  the  Baluba,  between  the  rivers  Lulua  and  tiankuni,  lies  the 
country  of  the  Bakuba.  This  people,  again,  who,  bi)th  in  language  and  in 
customs,  differ  from  the  Baluba,  abstain  jealously  from  ail  intercourse  with  their 
neighbours.  Dr.  Wolf  describes  Uiem  as  typical  examples  of  fine  powerfnllf- 
bailt  savages.  Their  toe  and  finger  nails,  as  well  as  their  waist  cloths  (worn 
hy  themselves  from  the  fibres  of  the  palm),  they  stain  red.  On  reaching  the 
nge  of  ]Mib('rty,  the  males  have  their  two  upper  incisors  knocked  <>ut.  Out  of 
the  palm  tibrcs,  they  also  make  cloth  and  mats  of  some  artistic  i)reter?';ion8. 
Their  weajions,  too,  exhibit  evidence  of  great  care  and  artistic  dextei  it> .  Tlieir 
villages  aie  regularly  laid  out,  with  well  constructed  dwcllingss,  au»l  straight 
streets  and  broad  open  spaces.  The  cultivated  ground  is  carefully  kept,  snd 
enclosed  patches,  like  gardens,  are  often  seen  in  the  vicinity  of  the  villsgei. 
All  agricultural  labour  is  performed  by  the  women. 

The  country  of  the  liakuba,  and  (  f  their  tributaries  the  Bakete,  is  separated 
from  that  of  the  Baluba  by  extensive  primeval  forests,  and  is  thickly  in- 
hal>ited.  In  general,  it  may  be  described  as  undulating  and  hilly,  and  is 
traversed  by  several  small  streams.  The  soil,  which  is  fertile,  consists  in  the 
main  of  black  humus  and  reddish  yellow  loam.  The  principal  natural  produe> 
tions  are  manioc,  maise,  sugar-cane,  ground-nuts,  and  millet,  with  bananas  and 
pine-a]>ples.  Palms  flourish  in  great  luxuriance,  especially  the  oil-palm.  Of 
domestic  animals,  the  people  possess  goats  and  poultry.  Ele])hant8,  buflaloeB^ 
wild  pit:-,  atitelopo?,  anrl  apes,  as  well  as  guinea-fowls,  are  very  numerous. 

The  original  inhaliitunts  of  this  region  are  said  to  have  been  the  Bakua,  ut 
the  AtVicau  dwarf  race.  Both  the  Bakuba  and  the  Baluba  are  immigrants  into 
the  localities  they  now  occupy,  the  former  having  come  from  the  north-west, 
but  the  latter  from  the  south-east  The  Bakua,  who  were  conquered  by  the 
Bakuba,  still  exist  in  a  few  scattered  settlements,  some  of  which  Wolf  visited. 
These  people  varied  in  height  from  4  feet  6  inches  to  4  feet  7^  inches  in  one 
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Tfllage^  and  from  4  feet  3|  inches  to  4  feet  4  inches  In  a  seecmd.  They  live 
My  by  the  prodaoe  of  the  chase.  Their  weapons  consist  of  bows,  arrows, 

speare,  and  knives. 

Dr.  Wolf  then  traversed  the  Liilna  and  the  Kassai,  down  to  the  conflu- 
ence of  the  Ifitter  with  the  Congo  at  Kwainouth  (see  vol.  ii.  pp.  573  5)  ;  and 
after  that  ascended  the  Sankuru  (early  in  lb«U).  This  river  and  the  Kassai,  for 
s  Bhort  distance  before  uniting  their  waters,  flow  together  nearly  parallel  in  a 
WICW.  direction,  their  conjoiDt  breadth  approximating  to  4370  yards.  But  a 
iitUe  farther  east  the  Sankura  cornea  from  the  north  and  the  north-cast, 
whereas  the  Kassu  comes  from  the  eoiith  and  south-east.  The  right  bank  of 
the  former  consists,  near  the  confliienee.  nf  a  steep  wall  of  laterite,  65  feet  hiL'h 
Tiie  wuutry  behind  i.s  an  o\mi  savannah,  with  groves  of  trees,  clnni])-*  ot 
bushes,  and  strips  of  primeval  forest.  Further  up,  the  river  averages  soiiietiuies 
S900  to  3880  yards  in  width,  and  has  a  mean  depUi  of  between  9  and  10  feet 
Its  course  is  often  very  sinuons.  The  riYorine  tracts  present  alternately  forests 
with  Inzariant  \Ki\m  groves,  and  open,  apparently  boundless,  expanses  of  grass. 
The  water  of  the  Sankuru  has  a  pronounced  clayey  tinge  :  wVcreas  that  of  its 
smaller  northern  affluents  (except  the  Loinani)  are  of  a  deep  black  colour.  It 
contains  rich  supplie.s  of  ediblo  tish,  of  very  many  different  ."Species.  Hippo- 
poUoii  are  very  plentiful,  as  also  crocodiles.  A  veritable  plague  along  the 
middle  Sankuru  were  tiie  mosquitoes,  which  are  of  great  sixe  and  very  blood- 
Ihinty. 

Up  to  the  confluence  of  the  Lubi,  the  lirer  was  thronged  nearly  everywhere 
with  large  canoes,  full  of  oarsmen.  As  far  as  23°  E.  long,  the  inhabitants  of  the 
ri<!ht  bank  arc  Bnnkutu,  and  therefore  belong  to  the  Baf^^oniro  Mino  ;  then 
toliuw  tlie  huicillef  tribes  ol  the  Bashobbc  and  the  Butoto.  The  left  bank  is 
peopled  by  Bakuba.  On  reaching  4°  S.  hit.  the  fan-palm  {Jiorassus)  became 
fi«quent»  as  it  is  on  the  Eassai  in  the  same  latitude :  the  baobab  also  was  not 
met  with  beside  either  river  north  of  3"  41'  S.  lat. 

The  Bassongo  Mino  are  in  person  tall  and  slim,  a  decided  contrast  to  the 
powerful  low  sized,  broad -shouLlered  Bakuba,  and  are  ilreaded  by  all  their 
oeighhours  a,s  cannibal?'.  They  themselves  deny  this,  and  Dr.  Wolf  detected 
nothing  ainoni^st  them  to  Justify  the  charge.  As  tribal  badge  or  pcculuirity, 
Uiey  have  the  upper  aud  lower  incusor  filed  to  a  point  (miwo=teeth).  Above 
the  junction  of  the  Lubi,  the  Sankuru  is  known  as  the  Lubilash,  and  from  that 
point  becomes  dangerous  for  navigation,  even  in  canoes.  The  river-bed,  which 
hitherto  had  consisted  generally  of  clay,  now  became  stony  ;  whilst  the  stream 
was  contracted  by  steep  walls  of  laterite  and  sandstone,  330  to  G.5<)  feet  high,  to 
a  current  liavino;  an  average  depth  of  about  10  feet  and  a  veloeity  nf  nearly  4j 
inilc!*  per  hour.  IVoni  (i'  S.  lat.  nunierons  eataractis  ami  rapids  prevent  progress 
by  water.  At  Batondui,  a  village  ot  the  Buhiba,  who  stretch  thus  far  ejistwards, 
the  Lubilash  narrows  to  only  27  yards  in  width,  with  a  velocity  of  5|  miles  per 
hour. 

After  exploring  the  Lubi— a  left-hand  tributary  of  the  Sankuru,  averaging 
from  An  to  fj.')  yards  in  width  and  about  Cl  feet  in  dey>tli— tlie  expedition  coni- 
cienced  tiie  return  journey  down  the  stream.  Dr.  Wolf  then  discovered  the 
mouth  ol  the  Lomami,  which  in  two  arms  joins  the  Sankuru  koin  the  right. 
This  river,  from  90  to  110  yards  wide,  and  with  an  average  depth  of  6  to  10  feet, 
bss  water  of  a  day-brown  colour,  and  densely  wooded  banks,  which  rise  to  600 
feet.  Its  general  direction  is  first  north,  then  north-west ;  at  its  mouth  it  is 
called  by  the  natives  "Luetshu."  The  Kassai,  Sankuru,  and  Lomami  thus  con- 
stitnte  an  almost  direct  waterway  to  the  east^  into  the  interior  of  Ueutral  Africa, 
780  to  790  miles  in  length. 
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Dr.  Wolf,  in  conclusion,  calls  attention  to  the  important  fact  that  beyond 
the  latitude  of  about  5"  S.  the  beds  of  all  the  rivers— the  Congo,  Kuaogp^  Kuni, 
Luebo,  Lubi,  and  Sankuru— are  atony,  and  cataracts  are  formed. 

Tb»  Vtaasi  and  Iti  Aflnmti.— Between  ]2(h  October  and  4th  December  1866 
this  important  river,  as  well  as  some  of  its  affluents,  was  ascended  by  CSaptaiii 

Van  G<^!e  on  board  the  Henry  Jtefd,  having  been  specially  coimnissioned  to 
fin  so  by  the  Government  of  the  Congo  Free  State.  His  trip  fell  in  the  season 
of  floods  or  high  water.  The  river  was  nowhere  found  to  have  a  less  depth  than 
ti  feet,  or  a  greutor  depth  than  30  feet.  Tlie  breadth  of  ihr  river  above  a  French 
post  established  on  its  left  bank,  in  0^  8'  30"  S.  lat.  and  17  '6o  li  long.,  lucaaured 
a]>proxjmately  2730  yards ;  its  depth  was  36  feet,  and  its  velocity  about 
miles  an  hour ;  this,  allowing  a  mean  depth  of  6)  feet,  gives  a  volume  of  5H630 
cubic  feet  per  second.  At  kt.  4*  S.  its  breadth  is  1310  yards,  its  depth  24^  feet, 
and  its  velocity  nearly  2|  miles  per  hour.  Assuming  a  mean  depth  of  13  feet, 
this  <,'ivea  a  volume  of  2I7,C1()  cubic  feet  per  second.  The  water.s  of  the  T'Tiangi 
are  of  a  ek  ar  lnowu  colour.  It.s  banks  are  generally  wooded  and  its  bed  situdtled 
with  islands.  Uu  the  right  bank,  however,  there  are  several  marshy  tracts  i 
whilst  the  left  bank  is  often  elevated  and  bordered  by  chains  of  hills. 

in  the  upper  part  of  its  coune,  south  of  the  4th  parallel,  the  Uhaiigi  bis 
but  three  small  tributaries^ the  Nghiri  from  the  left,  and  the  Ibenga  and  Ldbsf 
from  the  right.  The  first  named,  which  debouches  into  the  Ubangi  about  30* 
north  of  the  Equator,  waters  the  peninsula  which  is  wedged  in  between  the 
UoiiL'o  and  the  Ubangi.  This  peiiinsuhi,  as  far  as  1°  20'  N.  lat.,  consists  of  a 
valley  Irum  3^  to  U  miles  wide,  studded  with  a  succesoion  of  large  ponds  having 
numerous  little  islands,  and  down  it  serpentines  the  ^ghiri  with  a  feeble  cor 
rent.  At  its  confluence  this  stream  is  about  110  yards  wide  and  17  or  IB  feet 
deep.  The  Jfenrj/  Reed  ascended  as  far  as  1*  20'  N.  Int.,  where  the  riier, 
still  nearly  10  feet  deep,  splits  into  a  number  of  small  channels,  which  cinei^e 
from  a  swampy  forest.  Aloii,<,'  the  navigable  j-art  of  the  N^hiri,  a  di.-tance  of 
105  mile.'<,  the  popuktioii  is  exceedingly  deti.^e,  Ittjth  banks  and  the  islets  lK:^iiig 
full  of  viliiiges  embowered  amidst  bananas  and  palm-trees.  The  white  irdveiiers 
were  everywhere  hospitably  received.  A  little  north  of  2"  N.  lat,  the  Ubangi 
is  joined  the  Ibenga  (the  Botabo  of  Qrenfell),  which  at  its  confluence  measures 
nearly  100  yards  in  width,  17jt  feet  in  depth,  and  has  a  velocity  of  1|  mile  per 
hour.  Its  water  is  black ;  it  comes  from  the  north -north-west,  and  has  low  banb 
The  Lobay,  a  more  important  affluent  than  the  Ibenga,  joins  the  Ubanci  in  about 
3"  40'  N.  lat,  w litre  it.s  width  is  nearly  220  yard.*i,  its  depth  17|  feel,  and  its 
velocity  nearly  1^  miles  per  hour.  Its  water  is  a  little  darker  in  colour  thuu  liiat 
of  the  L'baugL  Its  banks,  which  are  wooded,  have  in  some  places  an  elevation 
of  30  feet  or  more.  At  a  distance  of  40  miles  above  this  confluence  the  ifeafy 
Beed  was  stopped  by  a  iall  3  to  4  feet  in  height. 

Below  4"  N.  lat.  the  Ubangi,  coming  from  the  north  east,  pierces  a  mountain 
chain  whose  axis  lies  funu  north-west  to  fiouth-e.nst,  and  which  has  on  its  south, 
side  peaks  with  uu  elt  vation  of  (j50  to  800  feet  above  the  level  of  the  river,  in  thi* 
gorge,  called  the  rapiUb  of  Zungo,  the  river  contracts  to  875  yards,  and  is  divided 
into  live  sections  by  an  island  and  three  masjses  of  rock.  Tiie  main  body  of  the 
stream  is  forced  through  a  passage  270  yards  wide,  almost  in  the  middle  of  its 
bed.  This  point  the  Henry  Reed  was  unable  to  pass ;  but  Oaptfun  Van  Gele 
and  one  of  his  companions,  Lieut.  Lidnart,  proceeded  about  a  mile  and  a  half 
further  on  foot  alon^  tlie  left  Vumk.  Above  the  rapids  the  river  i.s  divided  into 
two  cbauuels  by  a  line  of  rocky  islands.  The  natives  call  the  river  the  Ibali  sod 
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Daa ;  bat  liboko,  the  nama  given  to  it  on  its  fint  dieooTeiy,  was  nowhere 

bean!. 

The  left  bank  is  much  more  densely  peopled  tbnn  tlie  ri^ht  bank.  The  latter 
U  inhabited  by  the  Baloi,  a  race  of  i>irate8,  the  terror  of  their  neighbourn,  who 
cury  on  their  predatory  excursions  as  far  as  the  Congo ;  they  also  traffic  in 
ifoity.  They  have  the  practice  of  tattooing  five  small-sised  pyramids  on  their 
fuehead,  consisting  of  superimposed  horizontal  lines.  On  the  left  bank  are  the 
eoantrieB  of  th<>  Baati,  Monyembo,  and  MontumbL  The  Baati  are  a  fine  race, 

tall  stature,  the  mcrlium  lieicht  of  the  men  being  nearly  6  feet,  which  is  also 
sttaioed  by  several  of  the  wonicii  ;  they  are  broad-chested,  have  a  superb  mtis- 
calar  developraent  of  arm,  and  are  but  little  tattooed.  The  tour  upper  incisor 
teeth  are  generally  abeent.  Gannibalism  is  practised  everywhere  in  this  part,  all 
tiioie  killed  or  captnred  in  war  being  devoured.  Beyond  the  region  ixdiabited 
by  the  Baati  the  langaage  changes  entirely,  and  at  the  same  time  variow  articles 
made  of  ivoiy  are  met  with.  Generally  in  the  morning,  the  river  IJbangi,  in 
this  the  upper  part  of  its  coursp,  pro»<»nta  a  scene  of  nniisual  animation.  The 
traTellPT  may  often  meet  l-otwen  :itK)and3(X)  cauoes  carrying  the  women  and 
cbiidren  to  the  fields,  and  bauds  of  armed  warriors  to  defend  them. — Lt  Mouve- 
SKNl  Giographique,  8th  May  1887. 

Central  Africa. — A  supplement  to  »S^r/<*«r^,  dated  May  27th,  1^87,  is  <levotod 
10  short  sketches  of  the  political  and  physical  eeo^raphy,  and  tlie  pe()])le  and 
vegetation,  of  Central  Africa.  A  rapid  review  of  the  history  of  African  exploia- 
tkmin  the  Congo  basin  and  of  the  settlement,  by  the  Europt  an  powers  con- 
oennd,  of  tiieir  respective  spheres  of  interest  in  both  East  and  West  Africa,  is 
followed  by  a  few  nhort  notes  on  the  principal  Negro  kingdoms,  such  as  that  of 
Muata  Yamvo  and  .Mwan^^a  (IV^i'i^^''^)-  Then  comes  a  sketch  of  tlie  chief  physi- 
cal features  which  characteri.se  lliis  part  of  the  Dark  Continent,  combined  with 
some  ii'»tic«'  of  the  iutiuential  part  played  by  the  meteorolnuical  jilienomena,  - 
rainfall  and  prevailing  winds.  The  htst  tw^o  sections  treat  of  the  clhuolu<^  aud 
T^Retation. 

AMERICA. 

OhsHssten  SsrtkanalM^— A  ''Snpplemait**  to  Scxmee  of  fiOth  May  1687  is 
nisiidy  devoted  to  an  ''Abstract  of  the  Results  of  the  Investigation  of  the 
Charleston  Earthquake,"  by  Messrs.  C.  E.  Dutton  and  Everett  Hayden.  These 

irentlemen  write — "The  area  within  which  the  motion  was  f^nfflcient  to  attract 
the  attention  of  the  unexpectant  observer  would  be  Fomewhat  more  tlum  rir- 
cumscrihtxl  by  a  circle  of  a  thousand  miles  radius  ;  and  the  area  of  mark.  llN 
sensible  shaking  would,  including  the  oceanic  area,  be  somewhere  between  two 
and  one-half  and  three  mUtion  square  miles.  In  this  estimate,  however,  only  well- 
defined  seismic  movement  of  notable  force  is  considered."  Mountain  ranges  are 
generally  believed  to  act  as  buriers  to  the  propagation  of  seismical  phenomena. 
In  the  case  of  the  Appalachians,  the  nearest  range  to  the  centre  of  the  Charles- 
ton earthquake,  it  does  not  appear  that  tlicy  offered  any  sensilde  barrier  to 
the  profifress  of  tlie  deeper  waves,  but  it  does  ap]>ear  that  they  affected  in  a 
(»Dspicuous  degree  the  manner  in  which  the  energy  of  the  waves  was  dissipated 
SI  the  snr&ee.  .  .  .  Where  the  waves  passed  into  the  newer  delta  region  of  the 
lover  Miaeissippi,  the  surface  intensity  of  the  shocks  rapidly  declined.  We 
incline  to  the  o]iinion  that  this  sudden  diminution  of  the  intensity  is  due  to 
the  dissipation  of  the  energy  of  the  waves  in  a  very  great  thickness  of  feebly 
«Usti€,  imperfectly  consolidated,  superficial  deposits."    And  the  similar  coo- 
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turmatioii  of  the  entire  coastal  region  of  the  Carolinas  will  account  for  the  fact 
that  the  calamity  there  was  not  of  a  more  portentous  magnituile  than  that 
which  actually  occurred.  "Throughout  the  States  of  North  Carolina,  Jiuuth 
Carolina,  Georgia,  and  north-«aatem  Florida^  and  in  general  anywhere  within 
about  260  miles  of  the  centre,  the  energy  of  the  shoeks  was  veiy  great**  And 
the  nearer  the  4»ntre  of  aeiBmical  disturbance  the  greater  was  their  intensity. 
The  central  scene  of  the  outbreak  was  studied  with  a  considt  i  al)lc  amount  of 
pains  and  cnrc  by  Mr.  Earle  Sban  of  Charleston.  His  suiuniaiy  i.s  to  the 
following  purport : — "  The  tract  whicli  includes  the  most  forcible  acliou  of  the 
carthqiuikes  is  an  elliptical  area  about  twenty-six  miles  in  length,  and  with  a 
maximum  width  of  about  eighteen  miles.  The  nugor  axis  of  this  area  is  not  a 
straight  line,  but  a  onrre^  which  is  concave  towards  Charleston,  and  is  situated 
from  fourteen  to  sixteen  miles  west  and  north-west  of  that  city.  Along  tins 
line  there  arc  three  points,  each  of  which  has  all  the  charantcrB  of  an  epicentrum, 
determined  by  a.s  many  distinct  shocks,  each  havini;  a  focus  of  its  own.  Much 
the  most  powerful  shuck  centreiiiu  the  northernmost  focus,  though  the  other  two 
were  of  sufficient  energy  to  have  occasioned  great  havoc  if  either  of  them  had 
occurred  alone.  The  southernmost  was  also  considerably  more  energetic  than 
the  middle  one.  The  distance  between  the  northern  and  southern  epioentmm 
was  about  twelve  miles.  Within  this  tract,  except  near  the  edges  of  it,  the 
motion  was  most  conspicuously  of  subsnltory  character,  i.e.  motion  in  wliich  the 
vertical  component  predominated  over  the  horizontal.  The  marginal  itortions 
of  this  area,  where  the  character  of  the  movement  changes,  and  where  the 
intensity  falls  off  most  rapidly,  seem  to  be  very  well  indicated.  The  positioos 
where  the  intensity  most  rapidly  dedines  may  he  located  with  an  error  not 
exceeding  one  or  two  miles  on  both  sides  of  the  epicentres.*'  Witii  reepect  to  the 
duration  of  the  earthquake  at  Charleston,  the  general  consensus  of  (scientific 
opinion  puts  it  between  50  and  90  second*-'.  Fn  respect  of  places  at  less  than 
fiUO  miles'  distance  from  Charleston,  it  seems  tiiat  the  speed  of  propagation  of 
the  shocks  varied  from  o  o2  tu  3'74  miles  per  second. 

Costa  Rica. — The  total  population  of  this  State  at  the  census  of  30th  November 
1883  was  182.073,  which  by  the  end  of  1885  had  increased  to  1!)3.14-1.  Dis- 
trilnited  according  to  the  province!*  of  the  liepublic,  the  population  at  the  former 
date  was  divided  as  follows:— San  Josd,  56,IG2  ;  Alajuela,  45,205  ;  Cartago, 
30,428  ;  Heredia,  25,818;  Guanacaste,  14,902 ;  Puntarenas,  7700  ;  Limon,  1868^ 
The  bulk  of  these  (180,384)  are  Koman  Catholics.  8787  were  engsged  in 
agriculture.  The  scliools  were  attended  by  8322  pupils,  who  were  taught  by 
136  male  and  103  female  teacluM  ^  Of  the  total  population,  21,391  could  read, 
and  26,759  read  and  write,  in  1885  the  province  of  San  Jos<^  had  59,702 
inhabitants,  that  of  Alajuela  49,825,  of  Cartago  32,247,  Heredia  27,752,  Guana- 
caste  15,652,  Puntarenas  8092,  and  Limon  1874.  The  number  of  children  witiiiB 
school  age  amounted  to  32,306  (17,026  boys  and  15,280  girls).  There  were  216 
public  primary  schools  (116  for  boys,  loi  for  girls),  which  were  attended  bf 
13;413  papih.—^eiUehr,  d.  GettlUch,/,  Erdbundt  t»  Berlin,  Bd.  xxii..  Hit  2. 

IL  €ondzean  and  Onlaaa. — ^This  traveller,  who  has  been  dunged  by  the  FVesdi 
Govemment  with  a  special  mission  to  the  scene  of  his  previous  labours,  delivered 
recently,  on  the  eve  of  his  departure  from  France,  an  address  on  French  Guiana 

before  the  Ceoiiraphical  Society  of  Tours.     Reepectincr  this  colony,  he 
the  signiticant  words:  "Guiana!   Guiana  no  longer  ex  iists  :  it  is  a  eoiintr?  to 
be  despaired  of,  a  hotbed  of  fever.   The  flora  consist  only  of  poisons,  the  fauna 
only  of  serpents.  It  is  a  perplexing  puzzle,  a  dead  colony.'*  He  cherishes  tlie 
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idea  of  the  formation  of  an  Amazonian  confederation  und^  the  protection  of 
France,  tf>  rojisist  of  French  Guiana  and  the  two  Brazilian  provinces  of  Ama- 
zonas  and  i*ara,  in  which  he  states  that  there  is  a  J"  reiich  party  not  averse  to 
some  such  scheme.  The  mission  with  which  tlie  traveller  18  charged  is  not, 
however,  political,  but,  as  he  affirms,  purely  sdontifia  Hie  qiecial  aim  is  the  ex- 
ploration of  the  Tomue-Hitmac  ebaio,  which  Dr.  Crermiz  traversed  but  did  not 
study— ileviie  de  Soc.  de  Oiogr,  de  Tcwtt  Febroaiy  1687,  and  C<nnpie-Mendu, 
Pftria  Qeog.  So&,  0. 

Ugnor  Bamon  Usta.— This  gentleman  has  returned  from  his  ezpeditioii  to 
Tierradel  Fuego.  On  his  arrival  in  the  Bay  of  San  Sebastian,  on  15th  November 

1886,  the  entire  country  was  covered  with  a  luxuriant  vegetation.  Indeed,  with 
the  excei)tion  of  the  mountains  and  certain  arid  points  on  the  coast,  Tierra  del 
Fuego  possesses  much  jnisture-land  of  great  fertility,  as  well  as  abundant 
forests,  lie  is  of  opinion  that  hail  hardly  ever  falls  in  that  re^'on,  owing  to  its 
extreme  humidity  and  the  prevalence  of  certain  atmospheric  currents. — Com- 
municated to  Compte  Bendu,  Paris  Geog.  Soc,  Ko.  9,  by  M,  Henty  PHuissler 
of  Buenos  Ayres. 

OCEANIA. 

Mw  BeMdsB,— A  few  general  facts  relating  to  these  i^lancU  may  not  be 

unwelcome  to  our  readers.  The  archij)eIago,  nearly  360  miles  distant  from  New 
r-iledonia,  consists  of  a  lon^j  chain  of  volcanic  islands,  extending  for  about  450 
miles  between  10°  10'  and  2()'  10' S.  lat.,  and  between  166' and  172' E.  long. 
The  approach  to  laud  is  rendered  nearly  everywhere  difficult  by  girdles  of  coral 
reefs.  The  largest  island  of  the  group  is  Espiritu  Santo^  about  90  miles  long  by 
50  broad  ;  it  has  a  fine  bay  on  the  north-east  The  next  largest  is  Mallicolo, 
58  miles  long  by  30  broad.  Erromango  is  32  miles  long  and  23  miles  broad. 
Tanna,  Yate  (Sandwich),  Pentecost,  and  Aurora^  with  a  multitude  of  smaller 
islets,  complete  the  list. 

All  the  islands,  owing  to  their  volcajnc  formation,  hear  much  resemblance  to 
each  other.  They  consist  of  a  series  of  bare  terraces,  connected  by  easy  wooded 
slopes.  The  general  direction  of  these  elevations  is  north-east,  and  their  height 
varies  from  330  to  3300  feet  The  plateaux  are  clothed  with  Guinea  grass  and 
couch-grass,  and  numerous  low  Lt^iuviinosce.  The  axis  of  eruptive  agency  is 
shown  by  the  active  volcanoes  of  Tanna,  Api,  Ambrym,  etc.  The  soil  of  the 
alluvial  jilains  at  the  foot  of  the  hills  is  composed  of  rich  %'olcanic  earth,  con- 
taining disintegrated  coralline  and  vegetable  matter,  and  is  of  great  fertility.  A 
net-wurk  of  little  streams  covers  nearly  every  island.  The  steep  irregular  coasts 
aie  deeply  indented,  forming  numerous  bays  and  oommodious  harbours,  acces- 
sible at  all  times,  and  protected  against  ocean  and  wind  by  coral  reefs  or  break- 
waters. One  of  the  most  important  of  these  harbours  is  Port  Havannah,  on  the 
north  of  Yate  (Sandwich),  standing  on  the  shores  of  an  almost  landlocked  basin 
nearly  7  miles  long  by  1  to  2  broad. 

All  the  vegetables  and  fruits  native  to  this  region  of  the  tropics  \ijo\\  here  in 
profusion.  Of  the  latter  we  may  mention  the  plantain,  banana,  papaw,  bread- 
fruit, nuts,  almonds,  ooco-nuts»  The  only  native  animal  is  a  small  rat  But 
the  horse,  ox,  sbeep^  goat^  and  poultry  have  been  introduced,  and  readily  adapt 
themselves  to  -the  climate.  The  birds  include  brilliant  porroquets,  pigeons* 
turtle-doves,  and  some  songsters.  The  only  reptiles  aie  water-serpents  and 
lizards.    There  is  scarcely  any  insect  life. 

The  indigenous  population  seem  to  come  from  the  same  stock  as  the  natives 
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of  the  soutli  and  west  of  New  (luinea.  Their  physical  characteristics  point  to  a 
Papuan  origin  ;  but  they  are  evidently  a  cross  between  the  Polyneaian  and 
Melanesian  types.  They  stand  at  a  vety  low  level  in  point  of  dvilisatioD,  the 
chief  occupation  of  the  men  being  war,  whilst  oanoibelism  is  laxgely  pnotiied. 
Sevend  different  dialects  are  spoken  throughout  the  archipelago.  Tiil.s  note 
worthy  fact  is  howeyer  recorded  of  them  :  there  does  not  exist  a  single  thief  on 
all  the  islands  of  the  <;roup.— if.  K  PoUiart  in  BtUL  de  la  Soc  de  Qiogr. 
Comm,  (Paris),  tome  ix.,  No.  4. 

MISCELLANEOUS. 

On  .31st  December  18Bn  tlio  popnlation  of  stoekliolm  numbered  223,063^  bdog 

an  increase  of  7375  in  the  course  of  the  year. 

Dr.  Labonne  left  Cherbourg  in  April  on  a  new  exploring  trip  to  MlaaA, 
where  he  will  resume  bis  study  of  the  volcanoes  and  glaciers. 

A  New  Ctoosrapblesl  loelity  Inus  just  been  founded  in  Fianoe,  namely  at 
Toulon,  under  the  presidency  of  Admiral  Krantz,  and  Tioe*preai^iicj  of  the 
Mayor  of  Toulon. 

Elarly  in  June  MH  Bonvalot,  Capus^  and  Pepin  arrived  atChitral  from  orertbe 

Hindu-Kush  in  a  destitute  condition,  liavins?  been  robl)ed  of  all  their  possessions 
on  the  way.  The  Ooverrinient  of  Iiulia,  on  learning  the  facts  of  thecase>  atmce 
sent  aid  to  tiie  travellers  to  enable  them  to  reach  India. 

M.  Chaffianjon,  writing  from  Ciu'l-id  Bolivar,  in  Venezuela,  ou  19th  Marcli, 
announces  that  he  has  succeeded  in  rcaciiin).;  the  sources  of  the  Oriiiorn.  These 
he  found  to  lie  within  the  outspread  anus  of  a  chain  of  mountains,  to  which  he 
has  given  the  name  of  Ferdinand  de  Lesseps  Mountains,  lie  next  intends 
making  a  reconnaissanee  from  Caura  towards  the  sources  of  the  river  Eaaequibo, 
and  to  return  by  way  of  the  mines  of  CarataL 

The  Government  of  India,  prompted  by  the  authorities  of  the  Royal  Qardeni 
at  Kew,  are  about  to  initiate  a  Botanleal  farvey  of  the  whole  of  India.  For  tbii 

purpose  the  country  will  be  divided  into  four  sections  ;  the  first  of  whidi  will 
be  under  the  direction  of  Mr.  J.  F.  Duthie,  Superintendent  of  tlie  Government 
Botanical  Gardens  at  Saharanpur,  the  second  under  Surgeon-Major  G.  King, 
Superintendent  of  the  Koyal  Botanical  Gardens,  Howrah,  and  the  third  and 
fourth  under  the  Madras  and  i>unibay  botanists  respectively. 


NEW  BOOKS. 

Pionetring  in  New  Gvinea.  B|y  Jaicks  Chalhbss.  London  : 
The  Beligiona  Tract  Society,  1667.  Price  IQs. 

It  may  be  safely  affirmed  that  no  man  living  knows  so  much  about  Britiib 
New  Guinea  as  James  Chalmers.  For  a  oonddoable  number  of  years  he  bss 

made  it  his  home,  if  home  a  man  can  be  said  to  have  who  is  almost  uninter- 
ruptedly on  a  journey  by  land  or  by  sea.  With  Port  Moresby  as  a  base,  the 
London  Missionary  Society  have  pushed  their  outposts  further  and  further  ea.«t- 
ward  and  westward  aloni,'  the  coast ;  and  of  this  noble  work  Chalmers,  in  the 
little  Ellangowan^  has  been  the  most  enthusiastic  and  indefatigable  pioneer, 
founding  new  stations,  visiting  the  older  ones  to  cheer  and  atlmnlate  the  teachers. 
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Rqiemsing  generally  the  whole,  and  keeping  them  all  in  touch  with  one  another 
and  with  the  base.  A  unique  position  of  this  kind  gives  a  man  exceptional 
opportunities,  and  lie  who  can  fill  the  position  worthily,  as  Chalmers  has 
unquestionably  fill i  il  it,  becomes  almost  without  ctiort  a  recognised  authority  on 
the  country  in  which  his  lot  is  cast.  Pioneering  in  y<  w  Guinea  is  thus  certain 
to  be  eagerly  welcomed.  The  only  fear  is  that  some  people  may  come  to  it  with 
too  high  expeetationa,  and  be  a  little  disappointed.  The  author  himaelf  has 
apparently  foroeoon  this  possibility,  and  wisely  gives  a  word  of  warning  to  Ida 
readers  at  the  very  outset.  "  This  volnme,"  he  says,  "  contains  sketches  of 
travels  and  labours  in  New  Guinea  durinfr  the  years  1878  to  1B86.  The  author 
has  made  no  (  ffnrt  to  work  them  up  into  a  finished  book.  Had  he  attemjited  to 
do  so,  they  V.  uukl  never  have  seen  the  light.  He  ia  more  at  home  in  hin  whale- 
boat  oS  the  New  Guinea  coast  than  in  his  study,  and  his  hxuid  takes  more  readily 
to  the  tiller  than  to  the  pen.  He&oe  the  bulk  of  this  volame  is  made  np  of 
joamala  somewhat  hastily  written  while  sitting  on  the  platfonns  of  New  Guinea 
houses,  surrounded  by  cannibals,  or  while  resting,  after  a  laborious  day*s  tramp, 
under  a  fly-tent  on  some  outlying  spur  of  the  Owen  Stanley  Mountain^  or  while 
sailing  alonj,'  the  south  ofi<5tern  coast  in  the  KlluwiuiranJ' 

The  l)ook  consists  ol  tourtccn  cliapters,  the  tliread  of  connection  being,  as  the 
author  impliei»,  very  slight.  Six  of  them  may  be  classed  as  more  or  less  descrip- 
tire  of  trayel,  viz., "  A  Trip  to  Oiabu  and  Mdkeo^"  "  Among  the  Cannibals  of  the 
Gulf,**  **  Peaoemaidng  at  Kabadi  and  at  Oubele,"  "  Two  long  InUmd  Tramps^" 
"  Trips  on  board  KM,  Ships  Raven  and  Dart/*  and  Pioneer  Mission  Work  in 
18S4."  The  most  important  of  the  six  arc  the  second  and  fourth,  that  in  regard 
to  the  cannibals  of  the  Gulf  being  exceptionally  interesting.  Three  other  chap- 
ters deal  almost  entirely  with  the  natives,  and  all  three  are  very  readable  and 
instructive.  One  of  theui  takes  the  form  of  answers  in  parallel  columns  to  115 
qoestlons  regarding  the  customs  and  beliefs  of  the  ICotu  and  Motumotu  tribes ; 
another  consists  of  sketches  of  ten  New  Guinea  celebrities ;  and  the  third  is  a 
collection  of  six  sketches  on  sorcery,  feasts,  and  other  leta  important  mattera 
Of  the  remaining  five  chapters,  one  tells  of  tribal  wars,  another  of  the  prepara> 
tions  for  the  ivitive  trading  voyages,  and  three  concern  the  relations  of  the 
British  (rovernment  with  the  natives.  The  last  three  add  little  to  what  has 
been  already  told  by  others. 

The  style  of  writing  is  lively,  graphic,  and  somewhat  discursive.  The  geo- 
grapher in  search  of  accorate  information  regnrding  the  topography  and  natural 
features  may  find  it  tantalising,  but  there  is  a  certain  charm  about  it  that  would 
make  him  hesitate  to  find  fisult.  The  keynote  of  the  whole  book  is  the  author's 
enthusiasm  for  his  work  as  a  missionary  pioneer.  Whatever  subject  lie  may  be 
concerned  with,  his  interest  in  the  natives  is  constantly  uppermost.  The  conse- 
quence is  that  the  book  is  stored  with  informatiou  alnjut  New  Guinea  ethno- 
graphy and  folk-lore,  and  is  a  little  wanting  in  scientifically  accurate  geogra- 
phical details.  A  German  explorer  on  the  north-east  of  the  island,  having 
effected  scarcely  a  tithe  of  Mr.  Chalmers^  explorations,  would  have  prodnoed  a 
carefully-drawn  map  of  the  country  bordering  on  his  route,  would  have  told  us 
of  the  breadth  and  depth  of  the  rivers  and  the  heights  of  the  mountains,  and 
would  have  indicated  the  general  character  of  the  soil  and  its  products.  How 
fertile,  for  cxainide,  when  treated  in  this  way,  would  have  been  Mr.  Chalmers* 
two  notable  journeys  tuld  oi  in  the  chapter  headed  Two  long  Inland  iratups  "  ! 
It  is  foolish,  however,  to  wish  Mr.  Chalmen  different  from  what  he  is,  and  it 
would  be  extravagnntly  exacting  to  expect  more  of  him  when  he  has  so  many 
disttngttished  qualities,  and  has  brilliantly  accomplished  so  mneb.  As  a  pioneer 
VOL.  IIL  2  0 
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of  the  London  Missionary  Society  he  has  had  few  equals,  and  ppographers  should 
have  nothing  but  admiration  for  liis  noble  character  and  deeds,  aad  gratitude  to 
him  for  advanciii^  their  work  along  with  his  own. 

llie  map  acccnnjmnyiug  the  volume  is  that  which  appeared  in  the  February 
number  of  the  llot/al  Geographical  Society's  Proceedings,  and  is  anythbg  but 
aatiafaetory,  at  least  in  its  present  connection.  Doiens  dT  plaoe-names  ooeor  m 
the  text  which  do  not  appear  on  the  map,  and  in  many  instances  the  geography 
of  the  map  is  at  uttor  TaTiance  with  that  of  the  text.  S  mr  of  these  latter 
instances  are  very  j^larinfi:.  On  page  150  the  reader  is  told  that  "  riftpr  1  avin? 
Sopori  \vc  travelled  towards  Moroka  for  Bome  distance  until  we  came  on  the 
sources  of  the  Kemp  Welch,  which  falls  into  Hood  Bay,  when  we  turned  more 
easterly  still,  and  came  to  Favere."  On  turning  to  the  map  he  learns  tiiat  it 
would  be  equally  accurate  to  say, After  leaving  PeeUea  we  traToDed  towards 
Edinhurgh  for  some  distance  until  we  came  on  the  sources  of  the  Nith,  whidi 
falls  into  the  Solway,  when  we  turned  more  easterly  still  and  came  to  Dttmfries." 
Tlio  whole  of  jtage  151  is  almost  equally  mystifying  wlien  taken  in  conjuiictioa 
with  the  map.  An  accurate  map  on  a  tolerably  large  scale,  and  embodying.'  all 
that  is  at  present  known  about  British  New  Guinea,  is  a  desideratum,  and  if 
copied  of  Buch  a  map  were  placed  in  the  hands  of  intelligent  whites  resideut  in 
the  Gountrjr,  for  the  purpose  of  obtaining  from  them  coxreetlons  and  additioas, 
much  rdiable  information  might  be  collected. 

The  illustrations  by  Whymper  are  numerous  and  excellent,  and,  being  pro- 
duced from  photographs,  are  more  than  ordinarily  valuable. 

Australian  Be/enres  aw!  Xt  w  Guinea.  Compiled  from  the  Papers  of  the  late 
Sir  Peter  Scratchley,  R.E.,  K.C.M.G.  By  C.  Kinlocu  Cookb,  KA.,hUllL, 
Barrister'at-Law.  London  :  Macmillan,  1887.  Frice  14«. 

In  1860,  Captain  Scratchley  was  directed  to  proceed  with  a  detachment  of 
enginem  to  Melbourne  for  employment  on  the  colonial  defences.  His  exhaus- 
tive reports  on  the  best  system  for  iinitet  tin^^  the  weak  points  of  the  coasts  of 
our  Australian  colonies  no  doubt  formed  the  basis  of  the  discussions  at  the 
late  Colonial  Conference.  Briefly  btated,  the  oi)inion  of  Sir  W.  .Jervois  ami  Sir 
Peter  tScratchley,  aided  by  the  advice  of  Aduiiralb  Iloskins  and  Wilson,  was 
that^  in  the  event  of  this  country  being  involved  in  a  great  European  war,  it 
would  be  necessary  to  protect  certain  towns  and  coaling  stations  from  a  possible 
attadc,  by  a  squadron  consisting  of  thiee  or  four  vessels,  one  or  two  of  which 
might  be  ironclads,  and  capable  of  landing  a  force  of  1200  or  1500  men.  To 
meet  such  an  emergency,  it  was  recommended  that  the  ])r*v^<-nt  squadron  in  the 
Austrnban  waters  should  be  strciigtiienud  no  as  to  be  better  able  to  watcli  the 
great  uxieut  of  coast ;  that  the  principal  towns  and  coaling  stations  should  be 
protected  by  gunboats  and  torpedo  Uunches,  or  by  fortified  posts ;  and  to  pre* 
vent  a  Umding  party  of  the  enemy's  squadron  attempting  the  assault  of  any  of 
the  towns,  local  levies  of  engineers,  field  artillery,  and  riflemen  should  be  raised. 
This  rej»ort  ought  to  prove  interesting  reading,  especially  to  naval  and  military 
men,  giving  as  it  docs  detailed  schemes  for  the  defence  of  twenty-four  harbourii 
towns,  or  coal  <lepdtis  on  the  Auotraliun  au  l  New  Zealand  coasts. 

The  uiuat  interesting  portion  of  the  book  to  readers  of  this  Magazine  will  be 
that  bearing  on  our  new  colony— New  Guinea.  In  November  1884,  when 
General  Scratchl^  was  appointed  Her  Sff^esty's  Special  Commissioner,  the 
instructions  issued  to  him  ])rovc  that  cither  Lord  Derby  misled  the  Colonies,  or 
Prince  Bismarcic  misled  Lord  Derby  with  regard  to  New  Guinefti  On  arriving 
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at  ^batijr  from  Bngland,  the  news  of  the  German  anneiatioQ  reaohed  the 
GeaenL  Public  opinion  ran  very  high  in  the  Gdoniea  againet  the  Home 

GoTcrnnicnt  when  the  Ctonnan  annexation  followed  within  six  months  of 
Lord  Derby's  asstirancc,  "  that  Her  Majesty'--  rjovernment  are  confident  that 
no  foreign  Power  eontcinplute.s  interference  with  New  Guinea.'' 

General  Scratchley  landed  in  Mellmurne  in  January  1885,  but  his  preparations 
for  reaching  New  Guinea  were  impeded  by  the  iuipenul  authorities  tailing  to 
provide  him  with  a  ateamer  to  enable  lum  to  make  the  aoqnaintanoe  of  the 
country,  ita  harboon  and  general  featuiea;  and  it  was  not  till  the  end  of 
Angost  that  he  at  last  reached  Port  Monaby  in  the  Governor  Btnckall^K 
steamer  hired  in  Sydney,  to  serve  as  "  Government  House  "  for  the  Commissioner 
and  his  stal!'.  From  this  time  till  l-.is  hist  fatal  illness  on  the  9th  of  Noveniber, 
a  private  diary,  intended  only  lor  liis  wife's  perusal,  gives  a  plain  unvarnished 
account  of  his  daily  work  ;  iuterviewing  chiefs,  settling  laud  ciuiuis,  investigate 
iog  murders  of  Europeans,  and  making  usefol  inquiiiea  as  to  the  capabilities  of 
the  new  territory,  manners  and  customs  of  tiie  people^  and  arranging  for  a  rough 
and  ready  administrative  machinery.  He  gratefully  acknowledges  the  kindness 
and  invaluable  assistance  he  received  from  the  missionaries  jMessrs  Chalmers 
and  Lawcs,  and  speaks  in  high  terms  of  the  native  teachers,  chiefly  Samoans, 
who  are  located  at  intervals  all  along  the  coast,  in  forty  different  stations. 
Owing  to  these  mis«ionaries,  communication  has  been  opened  up,  not  only  along 
the  coast-line,  but  far  into  the  interior,  and  a  white  man  can  travel  fifty  miles 
inland  quite  unarmed  ^  Peter  Scratchley  considered  the  blacks  are  easily 
met  by  firmness,  justice,  and  caution,*'  and  says,  I  am  more  than  ever  con- 
vinced  that  all  the  outrages  are  justifiable.  I  have  heard  horrible  stories  about 
the  doings  of  the  whites,  and,  please  God,  I  sliall  let  the  li^ht  of  day  into  them. 
A  righteous  cau.se  I  am  engat^etl  in,  and  that  gives  me  zest  in  working  it."  In 
the  last  entry  in  his  diary,  writing  of  the  natives  ot  ihscovery  Bay,  he  says  : 
**  All  the  popuiuLiuii  was  very  friendly."  Two  days  later,  the  21st  November 
1865,  he  was  seized  with  an  attack  of  fever,  and  died  on  the  2d  of  December. 

The  Rev.  Mr.  Chalmers  thus  speaks  of  him :  **  The  General  was  a  grand 
man  ;  I  loved  and  trusted  him.  Poor  New  Guinea  has  lost  a  true  and  loyal 
friend,  and  one  in  whose  hands  native  interests  were  safe.  The  General  did  too 
much  liard  mental  and  physical  work."  And  we  may  add,  he  greatly  over- 
estimated the  healthiness  of  the  climate. 

Hkorti  and  Alps  of  Alaska.   By  II.  W.  Seton  Kake,  F.R.G.S.   Pp.  xiv.  +  248. 
London  :  Sampson  Low  and  Co.,  1867.   I'rice  iGs. 

There  is  not  a  little  evidence  that  the  coasts  of  British  Columbia  and 
Southern  Alaska  will,  in  the  near  future,  more  and  more  attra<"t  tl'o  attention 
of  tourist^*,  sportsmen,  and  explorers.  The  facilities  afforded  by  tht;  Canadian 
Pacific  Piailway  and  the  steaiiiers  of  the  Piicilic  Coast  Comi)auy,  the  impressive 
grandeur  of  the  scenery  along  the  route  of  the  railway  from  Calgary  westward, 
the  magnificent  island  views  of  the  long  pleasure  sail  by  the  Inland  Ftasage,  the 
lofty  unsealed  'peaks  and  extensive  ghuners  of  the  St.  Elias  Alps,  the  abundance 
of  fish  and  ffOOOt  all  conspire  to  withdraw  the  roving  Anglo-Saxon  from  more 
beaten  paths.  A  great  incentive  will  also  be  found  in  the  book  before  n?,  which 
we  trust  will  serve  to  whet  the  apjietite  of  many  readers,  and  thus  lead  to  a 
rapid  ingathering  of  information  regarding  an  exceptionally  interesting  district 
of  the  earth's  surface. 

fifr.  Seton  Kane's  jouiaal  sepaiates  itself  naturally  into  three  parts the 
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first,  consisting  of  the  Intro<luctiou  and  Chapters  I.-IIL,  takes  us  from  Maatieal 
to  the  foot  of  Mount  St.  Elias  ;  the  second  (Chapters  TV.  and  V.)  relates  tbe 
story  of  the  attempted  ascent ;  the  third,  amnnntin.f^  to  alx)ut  half  the  book,  is 
devoted  to  a  coasting  voyage  weBtwards,  and  to  the  details  of  a  two  months'  stiy 
at  Nucbuk  in  Prince  William's  Sound. 

The  interest  of  geographers  will' at  onoe  be  drawn  to  the  second  part.  It  is 
an  ezoellent  popular  aoeonnt  of  a  notable  little  bit  of  good  geographical  work. 
Although  the  top  of  Mount  St.  Elias  was  not  reach^i,  important  knowledge  of 
tiie  monutain  was  gained,  which  will  prove  most  valuable  to  those  who  make  the 
next  attempt.  Almost  pfpially  interesting  and  instructive  are  the  chapters 
written  in  the  neighbourh  hi1  of  Prince  William's  Sound.  One  passage  maybe 
given  illustrative  of  the  superabundant  supplies  of  salmon  there  obtainable: — 

*'  Moro  8urpris("^  wt-re  yet  in  store.    A  small  brooklet,  but  a  yar<\  wide  and  thnn! 
inches  deep,  trickled  trom  the  woods  across  the  beach.   It  was  completely  crowded 
with  stlmoii,  and,  the  water  being  not  of  a  depth  to  cover  them,  their  baeks  mat 
.  bare.  ...  As  I  approached,  their  wriggling  and  splashing  almost  emptied  the  poob 

of  the  little  water  t1i.it  existed  in  them,  iu  their  efforts  to  find  shelter  in  tbe  deeper 
■w-a tor  that  did  not  exist.  .  .  .  I  followed  the  brook  some  twenty  yards  up  its  cnnrse, 
until  fallen  trees  and  damp  bushes  turned  me  back,  and  everywhere  the  surface  was 
a  mass  of  the  moving  and  swaying  backs  of  the  foolish  fish — the  lordly  salmon  in 
water  hardly  deep  enough  to  harbour  a  minnow.*' 

The  book,  as  a  whole,  may  be  commended  as  very  pleasant  reading— light 
enough  for  a  reader  on  a  holiday,  and  yet  fbll  of  information  from  boginniog 
to  end.  One  geta  from  it  admirably  dear  ideas  of  the  places  and  peoples  Tinted, 
and  the  getting  is  accomplished  witii  little  or  no  effort — no  more  effort  than  ii 

neoesBary  in  listening  to  the  talk  of  an  agreeable,  educated  companion. 

There  is  a  profusion  of  clever  ilhiBtrations,  and  a  sufficiency  of  well-diavn 
maps  containing  not  a  little  fresh  information. 

27ui  Amieni  Cities  of  the  New  World,  btin.*j  Travels  iirul  Kri>loraUom  in 
Mexico  and  Central  America^  from  1857-1882.  I>y  DjisiKE  ChabkaY. 
With  numerous  lUustrations.  Translated  from  the  Freneh  by  J.  Cknuno 
and  Helen  S.  Conant  London :  Chapman  and  Hall,  1887.  Pp.  xzziL 
and  514. 

In  point  of  typography  and  binding  this  is  a  very  handsome  book ;  and  its 
numerous  well-chosen  and  well-exeeuted  illustrations  undoubtedly  constitute  one 
of  its  most  yaluable  features.  About  the  same  time  that  the  author,  M,  Chamsy, 

was  rnmrnissinncd  by  the  Frencli  Government  to  explore  the  monumental  remains 
of  the  native  civilisations  of  Mexico,  an  American  f^cntlcm:in,  i\Ir.  Lorillard,  of 
New  York,  was  on  the  point  of  fitting  out  a  scientific  expedition  for  the  same 
purpose ;  but  he  not  only  generously  abandoned  his  plan  m  favour  of  the  French 
scholar,  but  lent  him  valuable  pecuniary  assistance.  M.  Chatnay  reached  the 
scene  of  his  labouia  early  in  the  year  1880.  More  than  twenty  years  before 
(1857),  he  had  visited  the  same  part  of  the  world  on  a  similar  enand,  so  that  he 
was  not  new  to  the  work. 

The  author  writes  in  an  eminently  lively  and  interostinL'  ^^tyle.  But  the 
plan  of  the  book  seems  open  to  some  adverse  criticism.  It  consists  of  a  narrative 
of  travel,  embroidered  with  the  usual  types  of  incidents,  and  intermingled  with 
a  sdentifie  treatment  of  the  ruined  temples,  palaces,  and  houses  visited,  and  in 
several  cases  exhumed,  1^  the  traveller.  The  strictly  sdentifie  reader  hss 
therefore  to  wade  through  a  great  deal  of  purely  adventitious  matter,  and,  to 
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$Bi  %  fleMntifie  wholes  has  to  poeee  together  tbe  TarioiiB  patehee  intenpened  witk 
what  are  to  bim  iminteraBting  detailB  of  tisfeL    Kor  can  he  get  any  moh 

assistance  as  a  well-prepared  index  would  afford,  since,  as  is  so  often  tlic  case 
with  French  books  of  this  class,  there  ia  no  index.  It  is  strange  that  the  trans- 
l&toTB,  who  in  other  respects  seem  to  have  acQ,uitted  thoiDsolves  of  their  task 
well,  have  not  supplied  the  deticiency. 

like  most  of  tiioee  who  have  atodied  the  antiquities,  archeology,  and  ethno- 
loa  eoaoflcted  with  the  defunct  dwilimttona  of  M exioo  and  Oentral  America, 
if.Ohamay  also  has  his  theory  .  It  is  briefly  this  Those  civilisations  are  of 
comparatively  recent  date,  and  all  of  Toltcc  origin.  "  The  Meidcan  valley  was 
ocnipied  successively  by  various  tribes,  which,  advancing  from  the  north  and 
ncrili-west,  entered  the  country  towards  the  end  of  the  seventh  century.  The 
first  and  most  remarkable  of  these,  both  from  the  mildness  of  their  character 
and  the  degree  of  their  ciwilisatioD,  were  the  Toltecs,  who  occupied  Cbapultepec 
II  early  as  the  eighth  century,  and  established  their  capital  at  TiUot  north  of  the 
Mexican  valley,  whose  name  T<dtee  was  synonymous  with  architect  After  a 
time,  a  rude  trilx>,  the  Chlclo  mcrs,  entered  the  territory,  and  were  soon  followed 
by  other  races,  amongst  which  were  the  A-t<r':  or  Mexicans^  and  the  Acolhvans 
or  Tf'zcurans.  .  .  .  The  ToltccK,  l»y  the  comiiuiu  consent  of  historians,  were 
the  most  cultured  of  all  the  Nahua  tribes,  and  better  acquainted  with  the  mode 
of  pcrpetuatinR  the  traditions  of  their  origin  and  antiquities.  To  them  is  due 
the  invention  of  hieroglyphics. . . .  The  Tolteos  were  goods  andiiteofei^  and  skilled 
ID  mechanic  arts ;  they  built  great  cities  like  Tula,  the  ruins  of  which  are  still 
visible  ;  whilst  at  Totonac  they  erected  palaces  of  cut  stone,  ornamented  with 
designs  and  human  figures,  reailling  their  chequered  histon.'."  At  the  end  of 
the  eleventh  centurj'  the  Toltec  Empire  was  broken  uj),  and  tlie  various  divisions 
of  the  nation  spread  themselves  north  and  south,  going  down  as  far  as  Yucatan 
sod  Guatemala,  along  the  coasts  of  both  oceans.  And  it  is  to  their  agency  that 
M.  GQianuqr  attributes  the  many  extraordinary  architectural  remains  at  the 
larious  places  he  visited,  and  the  positions  of  which  he  indicates,  as  well  as  the 
routes  followed  by  the  emigrants,  on  senrioeable  maps.  We  have  no  space  to 
enter  into  the  vast  number  of  interesting  details  connected  with  thnt  nn-hitec- 
ture,  and  the  collateral  subjects  that  arise  out  of  it,  such  as  reiigiun,  Hocial  and 
political  usages,  and  the  different  arts  of  civilisation  known  to  the  people  con- 
cerned ;  for  these,  and  all  other  particulars  of  whatsoever  kind,  we  must  refer 
the  cnrious  as  well  as  the  interested  reader  to  the  book  itsdf»  assuring  them  that 
they  will  oertainly  find  their  attention  captiwated  by  its  wealth  of  interesting 
matter. 

Report  on  ike  AdmiwUtralion  of  (he  Punjab  aiid  its  Dependencies  for  1885-86. 

Lahore,  1887. 

In  1863  Parliament  ordered  the  submission  of  an  annual  AdministratiTo 
fieport  of  each  great  province  of  India.  The  Reports  produced  were  so  badly 
prepared,  that  in  1802  Dr.  George  Smith,  who  for  years  compiled  a  summary'  of 
the  whole,  submitted  to  the  late  Earl  of  Elgin  a  uniform  scientific  system  on  • 
which  the  Kepurls  s^iould  be  written.  After  three  years  of  diticussiuu  in  India 
and  in  the  India  Uihce,  Sir  Stadurd  Northcote,  when  Secretary  of  State  in  1865, 
«cdered  the  scheme  to  be  adopted*  Ewer  since,  the  twelve  provinces  of  India, 
and  some  of  the  fendatny  States,  hawe  ssported  according  to  this  uniform 
atatistioal  system.  After  ewery  decennial  census  (or  in  1882-83»  on  the  last 
oooasioD)  the  physical  and  political  geography  of  each  piowince  is  speciaUy 
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described,  as  well  as  the  ethnological  fiuste  bronght  out  hj  the  emunention  of 

the  people. 

The  present  Report  deals  v.ith  the  twenty-three  millions  of  the  most 
important  province  of  India  in  a  political  and  military  eense,  scattered  over  the 
same  area  as  that  of  Austria-Hungary.  The  Afghan  and  Baloochistan  frootier, 
end  the  nstire  States ;  the  land  ittrvey  and  lettlemeiite ;  the  proteetlve  depart^ 
mente  of  l^gidatiire,  police,  priBona,  justice,  and  the  army ;  the  sources  of  pro- 
duction and  distribution j  revenue  and  finance;  vital  statistics  and  medical 
service  ;  public  instruction  ;  literature  and  the  press,  are  all  passed  in  review  for 
the  official  year  ending  March  1880.  The  folio  volume  begins  with  a  cenend 
review  of  the  \v\w\c  by  our  Vie^-Prcsiilcnt,  Sir  Charles  U.  Aitchison,  K.O.S.L, 
the  last  he  is  likely  to  write,  seeing  that  he  laid  down  his  othce  in  April  18S7, 
after  a  splendid  five  years'  career,  leaving  the  past  year's  administration  to  be 
summarised  by  his  successor. 

The  great  scientific  value  of  these  Administrative  Reports,  which  Parliament 
ought  to  call  for  from  the  principal  departments  of  the  Administration  of  the 
United  Kinp;dom  and  the  Colonies,  is  in  this  case  increased  by  a  skeleton  map 
of  the  Punjab  and  surrounding  countries,  brout'ht  down  to  the  end  of  i8>-n.  For 
the  hrst  time  we  Ree  Baloochistan  no  lon^ii  ceparated  from  its  suzerain  of 
British  India  by  a  red  line,  like  AfghamaLiuj,  while  the  new  Central  Asia  rail- 
way is  marked  from  Ruk  on  the  Indus  to  the  Sibi  junction,  whence  one  line 
nuu  up  the  Bolan  Pass  to  Quetta,  and  another  round  by  Chappar,  both  jobing 
near  Ilsheen,  and  terminating  for  the  present  at  Gulistan  Karez,  north  of  the 
Lora  River.  Thence  to  Kandahar,  over  the  Khojak  range  and  a  desert  yilain, 
is  only  70  miles,  a  distance  which  must  one  day  be  laid,  and  on  to  Kerat^ 
with  the  consent  of  the  Afghans. 

Sir  Charles  Aitchison,  fortunately,  has  not  severed  his  connection  with  India, 
although  he  has  retired  from  the  Bengal  Civil  Service.  He  hopes  to  return  in 
October  next  as  member  of  the  Govemoz^General's  Oounci),  in  charge  of  the 
Home  Department 

The  Society  has  also  received  from  the  Government  of  India,  Reports  on 
the  Administration  of  Bombay  Presidency,  Madras  Presidencqr,  Hyderabad 
Assigned  Districts,  Coorg,  and  Bengal— all  for  the  year  1665-86. 

Frdcisde  Giographie  t^lmentaire.   Par  Paul  Chaix.  Onzi^mejSSditioD, 
revue  et  modifi^  Geneva  :  Cherbuliez.  1887. 

We  have  great  pleasure  in  calling  attention  to  the  text-book  of  Elementary 
(rcography  of  M.  Paul  Chaix  of  Geneva.  The  fact  that  it  has  reached  its 
eleventh  edition  maybe  taken  as  proof  of  the  acceptance  it  has  found  in  Switzer- 
land and  in  France.  That  success  will  suri)rise  no  one  who  examines  the  book 
with  any  care.  The  object  of  the  author  has  been  to  make  geography  an  inter- 
esting study,  and  with  that  view  he  has  avoided  the  common  vice  of  multiplying 
names,  and  has  preferred  to  occupy  his  space  with  the  menticm  of  things  that  are 
worth  remembering,  and  that  appeal  to  the  intelligence  of  scholars.  He  has  also 
•  been  careful  to  observe  the  laws  of  perspective.  In  England  and  "W.ilf.',  for 
example,  the  physical  features  named  nnmber  less  than  a  dozen,  and  only  sixty 
towns  are  named  ;  but  a  full  page  is  given  to  the  description  of  London.  In 
Scotland,  mention  is  made  of  four  mountains,  five  rivers,  three  lakes,  and 
ten  towns.  The  topography  of  France  and  Switserland,  on  the  other  band,  is 
given  with  greater  ftilness.  In  countries  near  the  reader,  he  is  allowed  to  see 
details ;  but  in  countries  at  a  greater  distance  only  the  great  and  cutstsndhig 
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fettnfM  ftte  broaght  into  view.  Another  point  worthy  of  note  is  the  promi- 
MSM  given  to  pliytical  suspect  and  physi(^  conditions,  which  form  the  only 
sound  basis  of  geographical  tonrhing.  The  matter,  besides  being  well  selected, 
iaalso  very  conveniently  arran^ieil  tor  eJucational  purposes.  Exception  may  be 
taken  to  some  of  the  uot^ii  uu  prouuociatiou,  but  on  the  whole,  the  interpreta- 
tions are  succeasfuL  The  work  closes  with  chapters  on  mathematical,  physical, 
eoBuneraial,  and  atatistical  Geography,  which  hKd  on  the  whole  Twy  well  done. 
We  are  to  note  that  M,  Chaix  acknowledgoi  himself,  on  hie  title-page,  a 
manher  of  the  S<»tti8h  Geographical  Society.  It  ought  to  be  mentioned  tiiat, 
in  yi!vv';>riTig  this  editinn  of  l  is  book,  3f.  Paul  Chaix  has  had  the  assistance  of 
M.  £miie  (jhaiz,  who  is  a  member  of  the  Geographical  Society  of  Gtene?a. 

LongmatM  Aew  GttMfraphical  Readers:  The  iteventk  Reader.— The  Ocearij 
CurrmU,  Tidet,  the  Planetary  ,s'i/stem,  and  Pham  <^  the  Mwm.  Lon- 
don  :  LoDgmanB,  Green,  and  Co.,  1887.  Price  1«.  9<f. 

Of  the  many  series  of  Geographical  Keaders  in  the  market,  there  are  very 
few  that  have  ventured  to  grai)ple  with  the  work  of  the  Seventh  Standard.  The 
reason  of  that  is  obvious  from  the  contents  of  thia  volnme.  The  truth  is  that 
the  work  specified  in  the  Code  is  not  well  adapted  for  being  treated  of  in  read- 
ing lessons,  and  the  lessons  are  therefore  aj>t  to  as?nme  the  form  of  chapters  in 
a  ti\;<teniatic  treatise.  There  is  not  much  scope  for  int-eresting  or  picturesque 
writing.  Longman's  Reader  makes  as  much  as  posnible  of  the  available  material. 
The  scientific  lessons  on  the  ocean,  ocean  currents,  and  the  separate  oceans,  on 
tides  and  winds,  on  the  son  and  the  planets,  are  clearly  written ;  and  they  are 
varied  and  relieved  by  interesting  extracts  from  Lady  Braaaey,  P.  H.  Goese,  and 
Hartwig^  and  by  poetical  pieces  from  Barry  Cornwall,  Byron,  Coleridge,  and 
other  authors.  The  maps  and  diagrams  are  excellent  ;  but  the  pictorial  ilhis- 
trations  are,  in  munv  rn«rs,  old  friends,  not  always  will  new  faces;  and  many 
of  them  are  crude  bpecimens  of  the  graver's  and  the  printer's  art. 


NEW  MAPa 

{Edited  by  Profe$9or  James  Gei/cie,  LL.D.,  F,R.S.) 

EUROPR 

AJP£ii£iifi£S.  —  Carta  Topogra&ca  del  Gran  Sas<k>  d'ltalia  publicata  a  cura 
della  aeiione  di  Boma  del  (nub  Alpino  Italiano  ed  esegoita  dal  Socio  G.  £. 
Fbitzschb. 

A  Topograjdiical  IMap  of  the  region  of  the  Gran  Sasso  d'ltalia  ("  Great  Rock 
of  Italy"),  published  by  the  Roman  section  of  tlie  Italian  Aljiine  Club,  in  one 
sheet.  It  i'^  reduced  from  the  Italian  Ordnance  Survey  JMajis,  1  :r>0.(X>0,  to  the 
scale  1  : SU,OUO,  with  contour  hiit-.s  every  Ku)  mMres,  and  emhrace.s  the  whole 
group  between  the  Vomauo  and  I'escara  valleyb.  It  coutainsj  nuuierous  altera- 
tiona  and  additions  of  names,  heights,  etc.,  collected  by  the  Alpine  Club  on  their 
eieufBicns  through  the  group.  The  chromo-printing  ia  in  five  coloura :  black  for 
aamea,  buildings,  railways,  and  roads,  blue  for  rivers,  brown  for  mountaina^ 
green  for  meadows  and  forests,  red  for  itineraries  and  other  interesting  indica- 
tions. A  small  snpplementary  Map  (1 : 20,000)  of  the  principal  summits  of  the 
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oentral  group  is  inserted  This  work  has  been  very  well  executed  in  tiie  ItalilD 
Oftrtographic  Iiuiitttte  under  the  diraction  of  Sigaor  G.  K  FhtzaoLe, 

SDBOPA,  TemperatnrinrteD  toe  — .    Ypn  Aliz.  Supan.  Hiaatab^ 

1 :25,000,000. 

I.  Dauer  dor  Fr(»tperiode. 
IL  Daucr  der  Warmen  Periode. 

TII.  Dauer  der  Heissen  Periode, 

Petennann's  MitUilungen^  Jahrgang  1687,  Tq  fel  10.   Ootha:  Justus  Perthes. 

FoasBf  MTSJM  OF  IHOLAHD,  by  JouN  Babtholokew,  F.RO.Sb»  oontaiiiiiig 
Mftps  and  PIahbi  with  Index  and  Statistical  Notea. 

London :  Johns  WaJlker  ^  Co*  Price  It.,  etotk 

POCKET  ATLAS  OF  scoTLAHD,  by  JoHN  Bartholoi££W,  F.R.G.S.,  containing 
Maps  and  Plans,  with  Index  and  Statiaiical  Notes. 

London:  John  Walker  A  Co.  Price  It.,  doA. 

The  above  little  Atlases,  which  are  ^nsy  neatly  got  up,  will  be  found  oiefiil 
and  instroetiTe  trayelling  oompanions  to  tonnsts. 

ASIA. 

AFGHANISTAN  AND  N.-B.  XHO&ASSAN,  (Icological  Sketch  Map  of  ,  by  C. 

L.  Griesbach,  CLE,,  Geological  Survey  of  Tndia.   Scale,  1  : 3,000,00a 

Records  of  the  Geologiecti  Svrvey  of  India,  Vol.  xx..  Part  1 

OBYION,  ^^)lke^?e^theilullg8ka^te  der  Insel— Von  P.  u.  F.  Sarasin,  1887. 
Verkandltmgen  der  G^^ef!.  fur  Erdhm<h  :u  Berlin,  Band  xIt.,  il^ou  4. 

Berlin :  Dietrich  Beimer, 

MAK,  Earte  der  Ffianaensonen  Japans,  yon  Jo  Tak axa.  Maaaslah, 

1:7,000,000. 

PeUrmawtCe  MiUeUtmiffen,  Jahrgang  1887,  Teifd  9.  GoihA :  Juttm  Perthes, 

SOUTH-EASTERN  TIBET,  and  adjoining  Countries,  illui^trating  paper  by  General 
J.  T.  Wauckb,  R.E.,  C.B.  Scale  1 :5,000,000. 

Proceedings  of  the  Sofal  Geognq^hieal  Society,  Jme  18S7< 

ATLASES. 

DIE  BRDE  in  Karten  und  Bildcni     Httriflath.s  in  HO  Karten,  nebst  125  BflJJW 

Text,  mit  SOO  Illustrationen.    In  50  ijieteruugeii  vollstaiidig. 

Wicn,  Pest,  Leipzig:  A.  1 1  art  hint''!';  Verlny.    J'rice  3f.  1  {meh  Part). 

This  ork,  which  promises  to  combine  an  excellent  new  Atla.s  with  an 
intere.-tiiii,'  irid  richly  illustrated  description  of  the  countries  of  the  world,  ought 
to  form  a  moat  popular  geographical  compendium,  especially  for  family  use. 

BUCOUira*  PHTBIKALISCHER  ATLAS.— Zehntc  Licfening.  Inhalt :  Nr.  32, 
Isobaren  im  Jahre  (Dr.  J.  Hann)  ;  Nr.  .51,  Nahrungs-und  Gcnuss-PflanzenCDr. 
0.  Drudr)]  Nr.  72  Amerika  zur  Zcit  dcv  Entdeckungen  (Dr.  G.  Gerla.nP;. 

Gotha  :  Justus  Perthes,  1687.   Preis  i/.  3. 
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RECENT  PHYSICAL  RESEARCH  IN  THE  NORTH  SEA. 

By  Hugh  Robert  Mill,  D.Sc,  F.R.S.K.,  i  .C.b. 

Thb  North  Sea  or  Gennan  Ocean  has  ne^er  been  thoroughly  investi- 
gated from  the  physical  side.  Up  to  last  year  information  concerning 
the  Tariations  in  it  of  temperature  and  salinity,  from  point  to  point 
ind  from  season  to  season,  was  extremely  mesgre^  The  Hydrographic 
Department  of  the  German  Admiralty  has  recently  published  a  small 
volume^  containing  the  results  of  some  short  summer  cmiseB,  during 
which  the  gunboat  Drache^  under  the  command  of  Captain  Holzhauer, 
was  engaged  in  physical  observations.  The  Dnich  Lad  been  employed 
in  1881  to  make  tidal  observations  on  the  Dogger  Bank,  and  tlie  following 
f^nmmer  she  was  despatched  to  fill  up  some  gaps  left  by  the  Pomtrania 
Expedition  of  1872  in  the  channels  between  Norway  and  Shetland, 
and  between  Shetland  and  Scotland.  When  the  results  were  examined, 
the  central  area  of  the  North  Sea  was  found  to  be  still  unsurvoyed, 
and  in  1884  a  cniise  was  made  for  the  special  study  of  that  region. 
Stations  were  selected  at  intervals  of  50  sea  miles  along  certain  lines  ; 
the  ship  was  usually  anchored  while  observations  were  made,  and  the 
position  almost  always  determined  astronomically. 

Two  instruments  were  at  first  employed  for  ascertaining  tempera- 
ture,— the  slow-action  thermometer,  and  Negretti  and  Zambra's  revers- 


1  iHe  Ergehnisse  der  Vnlersuchung^/uhrttu  &M.  Knbt  "  J>racJie,"  in  der  NanUcc  tit 
ilm  aommgm  1881,  1882«  wnd  1884.  Mia,  1880. 
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ing  thermometer.  The  hitter  thermometer  was  ultirtifitely  used  alone. 
Exjjeriments  satisfied  the  observers  that  the  probable  error  of  each 
observation  wa«  less  than  0°"5  C. ;  about  0  '2  or  0°*3  as  an  average.  The 
work  of  the  .S(  tti  h  Marine  Station  has  sllo^vn  that  these  thermometers 
may  be  used  so  a.s  to  give  results  with  a  probable  error  less  than  0°'2  F. 
for  each  reading,  i.e.  with  0°*1  C.  as  the  maximum  limit  of  uncertainty. 
The  manner  of  reversing  the  thermometer  is  not  mentioned,  but  pro- 
bably Magnaghi's  fruuic  was  employed.  The  temperature  results  are 
given  in  tables,  in  curves  showing  the  vertical  distribution  at  each 
station,  and  in  coloured  sectioiis  across  the  sea  in  various  directions. 
Observations  were  made  in  eaeh  ease  at  the  surface,  and  at  15,  30,  50, 
100, 150,  and  300  metres  when  the  depth  admitted. 

Specijic  gramtij  was  determined  on  board  by  means  of  delicate  hydro* 
meters^  the  range  from  1*00  to  1*03  being  divided  between  ten  instrih 
ments^  so  that  readings  correct  to  the  fourth  decimal  place  could  be  made: 
The  results  are  reduced  to  their  value  at  1 7"*5  C. ;  but  the  absolute  specific 
gravity  ^  is  also  recorded.  By  this  term  is  apparently  meant  the  specific 
gravity  of  the  water  at  the  temperature  it  has  in  the  sea.  It  is  necesssry 
in  making  comparisons  between  the  results  of  different  workers  to  bear 
in  mind  the  extreme  flexibility  of  the  expression  "specific  gravity." 
Specific  gravity  is  really  the  ratio  of  two  densities ;  in  the  work  under 
consideration  it  is  the  ratio  of  the  density  of  sea  water  to  that  of  pure 
water,  and,  since  density  depends  on  temperature,  the  ratio  depends 
upon  temperature  doubly.  In  the  records  of  the  Chillmger,  "specific 
gravity"  means  the  ratio  of  the  density  of  sea  water  at  60°  F.  (15°  56  C.) 
to  pure  water  at  its  maximum  density  point,  4°  C. ;  since  the  latter 
density  is  universally  taken  as  unity,  the  ChaUengcr  **  specific  gravity  " 
of  sea  water  is  ically  the  density^  or  mass  of  a  given  volume,  at  IT) '-56  C. 
In  the  work  of  the  Meteorological  Office,  "  specific  gravity "  means  the 
ratio  of  the  density  of  sea  water  at  15°*56  C.  to  jtiiro  water  at  1 5'  56  C..  and 
as  the  latter  density  is  less  than  that  at  4°,  the  number  given  for  "  specific 
gravity"  by  the  Meteorological  Ofhce  and  most  observers  is  for  the  same 
sample  greati'v  than  that  of  the  CJuUlcnt/er  'Re\x)rt8.  The  specific  gi-avity  " 
of  Dr.  John  (Tii»son  s  "  Report  on  the  Water  of  the  Moray  Firth  "  ^  is  the 
ratio  of  the  density  of  sea  water  at  0°  to  that  of  pure  water  at  0°,  and 
this  is  direct!}  dftermined  there  can  be  no  possibility  of  error  from  re- 
ilucing  observations.  For  rigid  scientific  work  performed  in  n  laboratory 
the  last-named  method  should  alone  be  adopted.  The  Lhache's  "s{>ocific 
gravity "  is  that  generally  employed  on  the  Continent,  the  ratio  of  the 
density  of  sea  water  at  17**5  C.  to  that  of  pure  wator  at  17*'d  C.  To 
illustrate  the  necessity  for  care  in  defining  the  precise  sense  of  this  word 
of  many  meanings,  we  may  give  the  1  inures  which  represent  die  *'apecific 


>  Fourth  Annual  Re^orL  oj  Uu  Fi$h^if  Board  for  i3C<4land,  for  1886,  Appendii, 
pp.  189-SSOl. 


Digitized  by  Google 


RBCBNT  PHTSIGAL  RBBBARCH  IN  THB  NORTH  8SA. 


387 


gravity  "  of  the  same  sample  of  average  sea  water  by  each  method  alluded 
to ;  there  are  others  in  use  also. 

I.  II.  III.  IV. 

102600       1-02695        102821         1  02683 

I.  ChnUenger  method,  ratioof  dODRitjr  of  M*  water  at  1  r>      to  thai  of  pure  water  at  4' 
XL  Meteorological  Office  „  „  ,,         16  56      „  „  16-66 

in.  Hr.  Oib«m*«  ,t  „  0*0      ,»  .,0*0 

IV.  OoatiiMtttd  »  „        17«      p,  »,  17-6 

In  addition  to  the  specific  gravity,  the  Draeke  report  contains  a  state- 
ment of  the  total  salts,  although  it  is  not  stated  whether  this  <[iiantity 
was  diiectly  detennined  or  deduced  from  the  hydrometer  observations. 
Coloured  charts  of  the  North  Sea  give  an  extremely  clear  idea  of  the  dis- 
triljutiou  of  salinity  and  of  "absolute  specific  gravity"  on  the  surface,  at 
a  depth  of  30  metres  and  on  the  bottom.  These  form  perhaps  the  most 
valuable  part  of  the  book  ;  and  although,  on  account  of  insufficient  data, 
they  must  be  taken  with  some  reserve,  they  embody  all  that  is  known 
regarding  the  distriltution  of  saline  eontents  in  the  North  Sea. 

During  the  cruise  of  1S81,  Dr.  Neunieister,  of  the  Kiel  ('oTDUiission, 
was  on  board,  and  took  cliarire  of  tlie  chcmica,l  work.  Dretl^ing  was 
also  carried  on  :  but  l)iologically  tlie  expeditions  were  of  little  interest. 
Professor  Mi»bui.^,  to  wliom  the  cullections  were  made  over,  content^^d 
himself  with  recording  the  names  of  species  obtained.  The  list  only 
comprises  29  molluscs,  6  crustaceans,  4  worms,  11  echinodenns,  4 
coelenterates,  and  2  sponges. 

Conjiijamtion  of  the  North  Sea. — The  beautifully  printed  bathymetricaJ 
chart  of  the  Sea,  which  is  appended  to  the  Drachc  observations,  brings  out 
the  singular  form  of  the  region  with  great  distinctness.  On  the  north, 
Uie  division  from  the  Nonvegian  Sea  may  be  taken  as  a  line  drawn 
from  the  north  of  Shetland  toSogne  Fjord,  in  latitude  61*  N. ;  ou  the  east, 
the  GoastB  of  Norway,  Denmark,  Gvermany,  and  Holland ;  on  the  south, 
Belgium  and  the  5l8t  parallel ;  and  on  the  west»  the  east  eoaat  of  the 
British  Idands  form  the  boundaries.  As  a  whole  the  sea  is  shallow, 
shoaling  rapidly  to  the  south  and  east;  a  range  of  banks  runs  north-east 
from  Flamborou^  Head  to  the  Skagerrack.  ¥tom  the  British  coast, 
deeper  water — about  60  fathoms — extends  north  and  east^  deepening 
gradually  until  about  60  miles  off  the  coast  of  Norway,  where  there 
is  an  abrupt  change  of  slope,  producing  the  great  Norwegian  gidly  of 
over  200  fathoms  in  depth,  which  encircles  the  southern  end  of  the 
peninsula  and  passes  along  the  northern  shore  of  the  Skagerrack.  The 
conformation  of  the  land  is  in  intimate  relation  to  that  of  the  sea-bottom, 
being  high  to  the  north  and  along  the  western  shore,  but  extremely  low 
and  flat  to  the  cast.  The  North  Sea  has  three  channels  of  communis 
cation  with  other  waters ;  on  the  north  it  merges  freely  with  the  Nor- 
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wcgi;in  Sea  and,  through  tlie  cliaiiiu'ls  of  the  Orkney  and  Shetland  Islands, 
with  the  Atlantic  Ocean  ;  on  the  east  the  brackish  Baltic  water  finds 
entrance  through  the  Cattegat  and  Skagerrack,  and  on  the  south  there  is 
the  sliallow  Strait  of  Dover,  forming  a  very  restricted  passage  to  the 
English  Channel.  The  great  rivers  of  Western  Euro}>e  an  1  of  England 
enter  the  sea  near  its  southern  end,  and  give  to  it  in  large  measure  the 
character  of  a  gigantic  estuary,  as  the  German  observers  prove,  although 
they  do  noh  notice  the  fact.  All  these  conditions  conspire  to  make  the 
physical  phenomena  of  the  North  Sea  irregul;u  uiid  dilficult  to  investigate. 
The  map,  prepared  by  Mr.  J.  G.  BaiLliulomew  to  illustrate  this  paper, 
shows  all  these  features  very  clearly.  It  also  brings  out  the  relation  of 
the  North  Sea  to  the  eastern  margin  of  the  Atlantic  Ocean,  and  to  the 
land-maases  of  Great  Britain  and  the  Continent.  The  line  of  lOO-fathom 
soundings  off  the  west  coast  bounds  the  Continental  plateau ;  to  the  west 
of  it  the  depth  increases  in  a  few  miles  to  over  500  fathoms,  and  very 
rapidly  to  over  1 000*  To  the  east  of  the  lOO-fathon  line  there  is  gradual 
shoaling  up  to  the  coasts  except  in  the  neighbourhood  of  the  shore  of 
Norway. 

Temp^raiwre  of  the  NoHh  8ea» — ^In  the  great  ocean  a  few  obeervatioos 
of  temperature  give  much  information,  for  at  depths  exceeding  some 
hundred  fathoms  seasonal  fluctuations  cease  to  manifest  themselves,  and 
in  places  far  from  shore,  where  the  bottom  is  regular,  the  same  distribu- 
tion of  temperature  is  found  over  thousands  of  square  miles.  In  shallow 
seas  things  are  quite  different^  The  North  Sea,  for  instance,  is  agitated 
by  tides  down  to  the  bottom,  enormous  quantities  of  fresh  and  brackish 
water  are  poured  in  upon  its  surface ;  and  the  changes  of  warmth  be- 
tween winter  and  siunmer  exert  a  profound  influence.  Considering  the 
bearings  of  temperature  on  animal  life  and  of  marine  life  on  the  fishing 
industry,  one  would  imagine  that  of  all  seas  that  which  washes  our 
eastern  coast  would  be  the  most  thoronghl)'  investigated.  This  is  not 
the  case,  for  except  along  the  shores,  where  the  water  is  extremely  shallow 
and  the  conditions  are  consequently  not  representative,  no  oljscrvations 
have  been  taken  in  winter  time,  and  few  in  summer.  The  Drarhe 
rcsidts  for  the  summer  months,  May,  June,  July,  are  given  for  more  than 
sixty  stations  spread  over  the  whole  area  of  the  sea,  and  certain  dediic 
tions  are  drawn  from  the  consideration  of  them,  although  the  data  are 
meagre  in  the  extreme  for  this  purjwse. 

To  give  an  idea  of  the  state  of  matters  during  the  cruise  of  1882, 
the  following  table  is  extracted  from  the  report.  Station*  A  to  H  are 
fifty  sea  miles  ajiart,  between  Helgoland  and  Aberdeen ;  I  to  0  between 
Aberdeen  and  Lerwick ;  P  to  V  from  Lerwick  to  Mos  Fjord ;  W  to  GO 
from  Kors  Fjord  to  Helgoland.  Tempwature  and  depths  are  given  in 
degrees  Fahrenheit  and  fathoms,  as  well  as  in  the  Centigrade  degrees  and 
metres  of  the  original  punier. 
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A  rapid  glance  is  sufficient  to  show  that  on  the  whole  the  temperature 
increased  as  the  trip  went  on,  and  thia  being  so,  any  reasoning  from  the 
observations  must  be  of  the  most  general  nature  po^^sible.  In  fact,  it  is 
practically  limited  to  a  brief  consideration  of  the  four  straight  sections 
which  were  ran  over  in  a  few  days  each,  and  these  sections  must  be  taken 
individually.  The  results  apply  only  to  the  year  of  observation,  as 
during  the  same  perirxl  of  another  year  quite  different  figures  would  be 
obtaiiiod  :  r.g.^  at  Horn  s  Kerf  Lightship,  the  following  mean  surface 
temperatures  were  observed  in  1880  and  1881 : — 


Period* 

1880. 

I88L 

DiffbrMioe. 

June  I'lOt 

ll*90f      •      >  ■ 
21-30,       •      »  « 

Monthly  mean,  . 

9-8  49-C 
10-7  51*2 
lO'S  51*4 

10-4  50-7 

6-96  44-5 
6-75  44-2 
9-00  48*4 

7  60  4d-7 

C."  F." 

2-  d4  5-1 

3-  99  7-0 
1-71  3-0 

2*80         50  1 

Also,  in  1872>  the  Pmerankt  found  a  temperature  of  5*'5  (41**9  F.)  at 
the  bottom  of  the  deep  Norwegiaa  Gut  in  230  metres  (113  fathoms}, 
whiles  at  the  same  season,  in  1882  the  Drache  found  7**0  (44**6),  a 
difference  of  2**7  F.  This  difference  may,  however,  be  due,  in  part  at 
least  (although  this  is  not  suggested  by  the  writer  of  the  report)  to  the 
different  thermometers  used  on  the  two  cruises,  since  the  DracMs  instru- 
ments found  a  temperature  of  6**6  at  100  mitres,  and  might  have  found 
something  lower  il  more  frequent  observations  had  been  made,  while 
the  Fomerama^s  thermometers  woiUd  probably  have  credited  the  lowest 
temperature  in  the  vertical  distance  to  the  bottom. 

The  first  section,  from  Helgoland  to  Aberdeen,  bt  t^veen  the  23d  and 
20th  of  May,  shows  surface  temperature  continually  falling  from  ST'S  to 
48°*6,  one  anomalous  sounding  (B,  48° -2)  on  the  north-eastward  slope  of  the 
Dogger  Bank  excepted.  At  8  fathoms,  with  the  exception  of  B  and  H, 
the  temperature  did  not  change  more  than  0  -4  from  49  5  ;  but  at  16 
fathoms  there  is  gi-eat  variety,  the  temperatures  ranging  from  49''-8  to 
44°-8.  The  lowest  bottom  temperature  (44  -0)  occurred  in  the  deepest 
s{)ot  ut  station  F,  midway  between  the  Dogger  Bank  and  Aberdeen.  On 
both  sides  of  the  bank  the  mass  of  water  is  l^elow  47'  on  the  bottom, 
but  on  the  ridgo  itself  it  is  49^-3.  Generally  the  result  is  to  show 
warmer  wnt<  r  on  the  German  side  and  on  the  Dogger  Bank  than  off 
the  Scottisii  coast. 

Six  temperature  soundings  were  made  between  Aberdeen  and 
Lerwick  during  the  7th,  8th,  au  l  9th  of  Juno.  The  temperature  of 
the  water  throughout  11^  mass  increased  steadily  towards  the  north ; 
this  effect  was  most  apparent  on  the  bottom  (about  50  fathoms),  where 
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the  warmtli  rose  from  46° *0  to  48°'0  with  perfect  unifonnity.  It  would 
appear  that  the  warm  water  of  the  Atlantic  flows  eastward  between  the 
islands  and  makes  its  influence  more  clearly  felt  as  the  obeerver  works 
northward  from  under  tho  lee  of  Scotland. 

June  16th,  17th,  and  ISth  were  (K-cupie<l  in  running  a  section  hy 
means  of  seven  soundings  from  Lerwick  to  tlie  coast  of  Norway.  The 
surface  temperature,  and  that  of  the  first  8  fathoms,  was  50°,  and  on 
proceeding  eastward  tlie  observers  found  colder  water  to  approach  the 
surface  ;  the  bottom  temperature  ( I8i  fatlioms)  up  to  the  edge  of  the 
deep  Norwegian  trough  fell  from  46  '4  to  45  -5.  On  the  other  side  of 
the  edge,  and  descending  into  the  great  trough,  the  temperature  at  46\ 
fathoms  was  above  46°*5,  and  as  the  depth  increased  the  temperature 
fell  very  gradually,  coming  to  44''-8  at  the  bottom  in  147  fathoms.  The 
vertical  distribution  of  wainuh  here  was  very  simple,  being  exactly 
similar  to  that  of  the  same  season  in  the  Arran  basin  of  the  Clyde 
sea-area,  viz.,  a  rapid  cooling  for  the  first  20  fathoms,  then  an  almost 
constant  tempeiature  to  the  bottom.  The  drcle  of  obaervatioDg  was 
completed  by  eleven  Boundings,  between  June  30  and  July  6,  from  Kon 
Fjord,  down  the  deep  trough  (though  not  along  its  deepest  part)  across 
the  Skagerrack,  and  along  the  Jutland  coast  to  Helgoland.  An  extra- 
ordinary increase  in  the  temperature  of  the  upper  layers  is  noticeable, 
the  surface  being  at  56*  to  59%  and  water  wanner  than  50*  extend- 
ing down  to  20  fathoms  all  along  the  section.  In  the  deep  part)  46*'5 
was  reached  at  25  fathoms,  and  44**6  to  44**2  was  registered  at  the 
bottom.  On  striking  28  fatiiom  soundings,  the  bottom  water  was  at 
48**2,  and  by  the  time  Helgoland  was  reached  it  had  risen  to  58* *&  The 
vertical  temi)erature  curves  in  the  deep  channel  were  Tery  interesting 
and  irregular,  showing  the  existence  of  superimposed  layers  of  different 
temperature.  It  is  matter  of  regret  that  when  this  phenomenon  presented 
itf^clf  the  observers  did  not  break  through  their  rule  of  observing  only  at 
0,  8,  16,  48J,  73,  97,  and  146  fathoms  (0,  15,  30,  50,  100,  150,  200, 
300  metres) ;  for  a  few  additional  readings  at  the  points  of  inflection  of  the 
curve  would  hcive  given  to  the  results,  value  of  a  far  higher  order  than  they 
now  possess.  The  direction  of  the  observations  was  presumably  in  the 
hands  of  the  ofiicers  of  tlie  ship,  who  fultilled  instniotinn-s,  but  were 
either  powerless  from  the  rigidity  of  routine,  or  in(lisj)osed  through  lack 
ol  interest  in  the  problem  they  were  engaged  on,  to  take  advantage  of 
their  opportunities.  Physical  observing  is  not  merely  a  matter  of  marine 
surveying,  but  of  scientific  research  ;  and  as  such  it  f'hould  be  directed  by 
a  scientific  head,  capable  of  working  up  the  results  in  a  preliminary  way 
on  lioard,  and  seeing  where  the  data  should  be  sui)j)U'mented  or  the 
methods  modified.  The  German  Admiralty  deserve  the  thanks  of  all 
interested  in  maiinu  research,  and  in  tho  depuiLments  on  which  such 
work  throws  light,  fur  what  they  have  done  ;  and  it  is  with  no  wish  to 
reflect  adversely  upon  them  that  we  express  regret  that  they  had  not 
done  more  when  they  were  doing  much. 
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Hie  diseiudoii  of  the  temperature  remiltB  of  the  emise  described 
iboTe^  and  of  the  emise  of  1884,  with  some  additional  obserTations,  led 
the  German  anthoritieB  to  certain  eonclusiona  which  they  veiy  properly 
pat  forward  with  some  diffidence,  and  which  will  certainly  be  considerably 
modified  by  fntore  work.  The  most  important  is  that  the  low  tempera- 
ture observed  to  the  north  of  the  Dogger  Bank  is  due  to  the  sinking  of 
chilled  surface-water,  and  not  to  the  indraught  of  cold  water  from  the 
Norwegian  Deep.  The  evidence  brought  forward  hardly  seems  to  justify 
this  statement,  but  it  is  nseless  to  argue  about  such  matteia  until  there 
are  more  data  to  found  upon. 

Sdliniti/  of  (he  A^raih  Sea. — The  specific  gravity,  or  to  speak  without 
ambiguity,  the  density,  of  sea  Avatcr  depeiuls  on  three  things — the  amount 
of  salts  in  solution,  the  tcmpcr.iture,  and  tlie  pressure.  In  most  discus- 
sions the  last-named  quantity  is  omitted,  and  attention  contined  to  the 
two  former.  In  the  DnicJi^'s  work  the  observations  of  density  are  much 
more  valuable  than  those  of  temperature,  in  the  sense  that  they  are 
more  permanent^  and  may  be  applied  in  framing  hypotheses  with  some 
confidence. 

The  Germw  record  calls  "  specific  j^ravity  '  the  ratio  of  the  density 
el  the  aea  water  at  1 7**5  C.  to  that  of  pure  water  at  the  same  temperature; 
"absolute  speeific  gravity,'*  the  ratio  of  density  of  sea  water  at  the  actual 
temperature  at  which  it  occurs  in  2peo  to  that  of  pure  water  at  17*'5  G. 

Salinity  "  may  be  taken  as  the  total  amount  of  saline  material  dissolved 
in  100  parts  of  sea  water,  and  this,  in  any  discussion,  may  be  considered 
aa  synonymous  with  specific  gravity  at  constant  temperature. 

Three  charts  are  given  in  whidi  the  salinity  of  the  North  Sea  is  re- 
presented by  differences  of  colour,  for  three  positions — ^the  surface,  a  depth 
of  30  jiidtres  (16  fathoms),  and  the  bottom.  The  surface  chart  shows, 
to  the  north  of  Orkney,  water  with  above  3-55  per  cent,  of  salt,  but  this 
extends  over  a  oomparatively  small  area.  Salinity  of  3*50  ]>cr  cent,  has  a 
much  wider  range.  It  extends  from  the  Atlantic  to  within  80  nautical  miles 
of  the  Norwegian  coast,  and  the  line  bounding  it  on  the  chart  follows  the 
coast-Hne  southward  at  that  distance  until  ofT  the  north  of  Denmark, 
where  it  crosses  over  north  of  the  Dogger  Hank,  to  near  Berwick,  then 
at  40  miles  off  shore  it  swerves  n(irth-ea.st,  and  curves  south  again  towards 
Peterhead.  The  Morny  Firth  is  left  blank,  but  from  observation-  t!iat 
Dr.  Gibson  and  I  have  made  there,  the  3*50  line  was  shown  to  extend  i  iL^'ht 
into  that  I  light.  Water  of  ."VnO  salinity  (the  mean  salinity  for  the  ocean) 
thus  occupies  the  centre  of  the  North  Sea  north  of  the  Dogger  Bank,  not 
approaching  the  eastern  side,  but  lying  close  in  to  the  Scottish  coast,  except 
between  Berwick  and  Peterhead,  where  the  freshened  shore  water  drives 
it  further  to  sea.  A  patch  of  water  of  equally  high  salinity  wa.s  found  by 
thti  Pomerania  in  the  extreme  south,  between  Yarmouth  and  Texel  ,  this 
is  probably  connected  with  the  surface  current  through  the  Strait  of 
Dover.   Salinity  of '3*45  occurs  all  to  the  south  of  a  line  <irawn  at  first 
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easterly  across  the  south  end  of  tho  Dogger  Bank  from  Whitby,  then 
north-easterly  to  the  north  of  Denmark.  The  rest  of  the  sea — the  shallow 
area  south  of  the  Dogger  Bank,  the  entrance  to  the  Skagerrack,  and  a  wide 
strip  rountl  tlie  Norwegian  coast— is  of  lower  salinity,  decreasing  towards 
shore.    The  Cuatinental  side  is  ver\  much  fresher  than  the  British. 

On  the  chart  for  30  metres  (lo  liilhoma)  the  lines  denoting  salinities 
of  3 '55  and  3*50  run  in  the  same  direction  as  on  the  surface  chart,  only 
they  indiide  »  greater  uea,  the  latter  extending  to  the  middle  ol  the 
Dogger  Bank,  and  running  right  up  the  Skagemek.  Jdong  Nonraj  the 
3*50  line  almost  coineides  with  the  200  m^tre  (97  fma.)  line  of  eonndingp. 
All  the  rest  (except  the  ealt  streak  from  the  diannel)  is  fireeher,  freahcn- 
ing  towards  shore.  The  chart  for  30  metres  is  not  correctly  drawn,  the 
3^0  salinity  line  being  incomplete,  and  the  3*45  line  altogether  omitted, 
although  the  necessary  data  are  marked ;  the  shades  in  tiiis  ^te»  and  in 
the  following  one  are  different  from  those  employed  for  distinguishing  the 
same  contours  in  the  surface  chart 

The  salinity  of  hottom  water  is  difficult  to  represent  graphically  for 
an  area  of  such  irregular  depth  as  the  North  Sea.  The  bottom  chart 
may  be  viewed  as  the  projection  on  a  horisontal  plane  of  features,  which 
would  be  more  correctly  traced  on  a  surface  inclined  at  a  slight  angle 
to  the  horizontal,  in  its  southern  half,  and  at  a  greater  angle  toward 
the  northern  extremity.  This  chart  shows  that  on  the  bottom,  water 
of  3*55  per  cent,  salinity  comes  in  between  Orkney  an*l  Shetland,  and 
spreads  out  along  the  coast  of  Norway,  close  in  shore ;  this  salinity  does 
not  a[)pear  to  extend  to  the  Moray  Firth.  The  3*50  line  shows  the  same 
curving  away  fnim  the  Scottish  coast,  as  it  fiid  in  other  levels,  and  almost 
to  the  same  amount,  while  the  southern  i)oimdary  of  water  of  this  degree 
of  saltness  is  the  same  as  that  at  30  metres.  The  southern  part  of  the 
sea  has  just  tiie  .^aiue  salinit\'  at  the  bottom  as  at  30  metres — in  fact,  a 
great  part  of  it  does  not  exceed  this  depth. 

These  three  plates  embody  most  important  observations,  and  it  is 
not  difficult  to  draw  definite  inferences  from  them.  One  thing  is  quite 
obvious,  the  salt  water  of  the  North  Sea  eomes  from  the  north,  and  the 
greater  part  of  it  at  least  from  the  Atlantic,  and  not  the  Norwegian  Sea» 
Some  salt  water  eomes  m  through  the  Channel,  but  the  amount  is  so 
small,  and  its  influence  so  slight,  that  it  may  be  neglected.  IVesh  water 
horn  the  Rhine  and  other  southern  rivers,  and  the  streams  of  Britain, 
plainly  account  for  the  low  salinity  of  the  southern  half  ol  the  see, 
and  for  that  portion  stretching  to  the  north-east  from  a  line  jesning 
Berwick  to  Peterhead ;  the  latter  area  appears  to  be  a  prolongation  of  the 
Firths  of  Forth  and  Tay.  The  rivers  of  Qermany,  Denmark,  and  Nox^ 
way,  and  the  brackish  water  of  the  Baltic  have  a  great  eiToct  in  freshening 
the  surface  water  and  middle  layers  on  the  eastern  aide ;  but  in  the  very 
deep  water  of  the  Norwegian  Gut  their  influence  is  only  superficial.  It 
is  remarkable  that  in  the  soutliem  part  of  the  deep,  a  salinity  of  3*50  is 
reached  at  50  metres,  while  further  north  where  the  Baltic  influence  is 
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Dol  felt^  flach  a  degree  of  nltneM  does  not  oocur  tintil  100,  200,  or  oven 
300  metres  is  reached.  This  should  be  held  as  proof  of  the  Atlantic 
origm  of  the  salt  water,  sinoe,  if  it  came  from  the  NoTwegisn  Sea»  the 
sslinitj  would  increase  on  going  nortL  In  the  central  and  southern 
parts  tiiere  is  little  difference  between  the  salinity  of  surface  and  bottom. 

In  reasoning  r^arding  the  movements  of  wi^r  from  observations  on 
its  physical  properties,  it  is  not  with  salinity,  but  with  "  absolute  specific 
gravity  "  that  we  have  to  deal ;  and  since  this  depends  on  the  temperature, 
and  the  temperature  varies  in  a  manner  not  fully  known,  any  application 
of  isolated  observations  must  be  made  guardedl}'.  Three  charts  of 
absolute  spccitir  cj^ravity  are  given  in  the  same  way  t!io  throe  of 
salinity,  but  it  will  sutfice  for  the  present  purpose  to  state  the  results 
siriveil  at  by  the  German  Hydrographic  Office  in  considering  these  data. 

Vertical  distribution  of  absnUite  si)ecitic  ^'ravity  is  much  more  uniform 
than  that  of  salinity  or  temperature,  and  its  seasonal  variation  is  inter- 
mediate between  the  two.  In  the  Norwegian  Deep  there  can  bo  no 
vertical  circulation,  because  the  surface  water  is  so  much  fresher  than  that 
beneath  that  no  amount  of  cooling  possible  would  make  it  dense  enough 
to  sink.  In  the  middle  of  the  North  Sea,  on  the  other  hand,  vertical 
circulation  may  very  easily  be  set  up  in  winter;  and.  although  no 
ohaenrations  have  been  made  at  that  season,  the  Dradie  ohservers  believed 
that  the  low  temperature  found  on  the  north  slope  of  the  Dogger  Bank 
in  May  was  a  sign  not  only  that  sinking  in  loco  took  place  in  winter,  but 
that  the  effects  of  it  iieraisted  all  summer  in  the  shape  of  a  permanently 
low  bottom  temperature.  From  my  observations  near  shore,  I  should 
Imagine  that  the  latter  was  Tory  unlikely,  especially  since  the  phwe  of 
low  temperature  is  not  situated  in  a  well-defined  hollow.  The  m«rim^iii» 
tempevatnre,  moreover,  would  not  occur  before  August^  and  probably  not 
before  September,  the  minimum  probably  in  February  or  even  March ; 
May,  then,  would  present  much  more  of  the  winter  than  of  the  summer 
eonditions.  That  vertical  circulation  by  winter-cooling  and  subsequent 
sinking  takes  place  is  probable ;  but  in  the  shallow  water  of  the  Dogger 
!^nk  and  its  approaches,  the  influence  of  winds  and  tides  will  probably 
account  better  for  the  complete  mixing  of  the  water  and  the  uniform 
distribution  of  density.  The  provisional  conclusions  of  the  hydrographer 
are  confirmed,  or  at  least  not  contradicted,  by  tidal  observations,  and 
may  now  he  presented  without  further  comment  than  his  own  remark, 
that  they  are  only  provisional  in  the  absence  of  more  certain  data. 

If  the  North  Sea  had  only  one  opening  to  the  north,  through  which 
dense  salt  water  entered,  while  fresh  water  flowed  from  the  other  end, 
then,  in  the  absence  of  disturbing  conditions,  the  two  kinds  of  water  would 
tend  t4)  u  iuugc  theinselves  in  horizontal  layers.  In  doing  so  both  currents 
would,  under  the  iiulucnce  of  the  earth's  rotation,  be  dellected  towards 
the  west,  while,  if  a  circulation  were  set  up,  the  retuni  current  would 
flow  in  an  easterly  curve.  Notwithstanding  the  very  numerous  causes  of 
distnrbanoe,  a  circulation  of  this  nature  may  be  traoed.  The  ocean  water, 
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coming  round  the  north  of  Scotland,  ahats,  as  it  were,  the  North  S«a 
against  the  Polar  current,  and  carries  very  salt  Atlantic  water  extremely 
slowly,  and  almost  unmixed,  to  the  central  part  of  the  sen,  v.-here  it  cools 
and  sinks  in  winter,  and  maintains  its  low  temperature  throuL:hout 
summer  on  the  slopes  of  the  Dogger  Bank  and  in  the  Norwegian  Deep. 
The  Atlantic  water  gets  mixed,  especially  along  the  coast,  with  fresh 
water,  and  then  tiows  north  in  two  main  currents — one  along  the  British 
coast,  and  then  north-east;  the  other  along  the  German  and  Jutland 
shores,  imtil  it  meets  the  brackish  Baltic  current.  The  two  outflowing 
streams  appear  to  unite  between  3°  E.  long,  and  the  coast  of  Norway, 
where  they  lose  themselves  in  the  Norwegian  Sea.  The  two  north- 
flowing  currents  are  quite  distinct  in  the  North  Sea :  the  British  current 
conaiBts  of  mixed  water  of  pretty  uniform  salinity  from  surface  to 
bottom:  the  Norwegian  eorrent  is  mneh  fresher  on  the  snrlsce^  and 
passes  by  a  layer  of  mixed  water  into  strong  sea  water  below. 

JMtadved  Gases  o/  Sea  Water, — Professor  Jaoobsen  describes  ihs 
chemical  work  of  the  cmise.  A  large  part  of  it  was»  however,  done  bj 
Dr.  Neumeister.  The  dissolved  gasss  in  sea  water  are  sabject  to  con- 
siderable Tariation ;  and  from  all  observations  which  have  been  made^  it 
appears  that  the  qnantity  in  solution  is  the  amount  of  air  which  would  be 
absorbed  at  the  surface  by  sea  water  of  the  temperature  it  possesses  in  its 
plaoe^  minus  the  oxygen  removed  by  prot  esses  of  life  or  putrefaetioni  and 
fhu  the  carbonic  acid  so  produced.  Twenty-five  surface  samples  were 
examined,  and  in  these  the  mean  proportion  of  oxygen  in  the  boiled-oat 
gases  was  33  95  per  cent.,  the  variations  at  different  positions  being  very 
trifling.  A  greater  quantity  of  oxygen  was  found  dissolved  in  the  surface 
water  of  the  northern  and  central  parts  of  the  sea  than  further  south  and 
near  the  shore.  In  bottom  water  much  greater  fluctuations  weiP  fmind, 
as  might  be  expected.  The  maximum  quantity  was  34-4,  the  niinimuin 
25'2  per  cent.  More  than  33  5  ])er  cent,  was  found  at  the  boUom  all 
over  the  central  part  of  tlie  sea  from  the  south  end  to  near  Shetland, 
lii  the  extreme  north,  and  around  the  coasts,  an  average  amount  of  from 
30 '5  to  33  5  was  found,  and  in  a  few  places — viz.,  ofl'  Aberdeen,  between 
Peterhead  and  Shetland,  in  tlie  Norwegian  fjords,  and  on  the  Jutland 
coast  of  the  Skagerrack,  less  than  30  per  cent,  apjieared.  The  chief 
cause  producing  a  low  proportion  of  dissolved  oxygen  seems  to  be 
prolonged  stagnation  of  water  over  a  bottom  containing  much  oxidisable 
material.  The  carbonic  acid  of  sea  water  has  long  been  a  subject  of 
controversy ;  but  in  that  aspect  it  is  unnecessary  to  consider  it  here»  and 
it  will  be  sufficient  to  say  that  Dr.  Jaoobsen  followed  TomOe's  methods  of 
aQcalinity  determinations  to  measure  the  amount  of  dissolved  normal 
carbonates.  The  average  of  67  observations  gave  52*66  milligrammes  per 
litre  of  carbonic  acid  combined  as  normal  carbonate,  and  43*7  mUligrammss 
per  litre  as  add  carbonate ;  but  it  is  impossible  to  generalise  from  these 
observations  without  applying  a  correction  for  salinity.  If  the  alkalinity 
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had  been  recorded  in  parts  per  hundred  of  dissolved  salts,  some  interesting 
rehtions  might  be  brought  out ;  snd,  of  course,  when  any  use  is  to  be  made 
of  the  observations,  the  reduction  to  this  ratio  will  be  applied. 

Nature  of  the  Sca-boltom, — Professor  Giimbel  gives  a  careful  minerar 
logical  analysis  of  thirty-five  samples  of  deposit  from  the  bottom  in 
different  parts  of  the  North  Sea.  As  in  the  case  of  all  land-locked  seas, 
the  deposits  are  composed,  in  the  chief  place,  of  the  d^hm  of  land  rocks, 

and  of  the  mud  and  silt  carried  down  hy  rivers.  Organic  remains  are 
present  also,  sometimes  in  considerable  amount,  in  the  shape  of  shells 
and  spicules  of  molluscs,  cchinoderms,  foraniinifera  and  diatoms ;  but  no 
purely  organic  deposits  occur.  This  part  of  the  Drache^s  work  has  already 
been  made  the  subject  of  authoritative  criticism,^  and  it  is  thereloro 
unnecessary  to  go  into  it  here  with  greater  detail. 

7*//////  Obsf  rraihm.  —  The  tides  of  the  North  Sea  are  complicated, 
and  altliou-li  thoy  have  been  studied  for  many  years,  they  are  not  yet  by 
any  mcuii»  lully  understood.  In  general  terms  the  phenomena  may  be 
thus  described :  The  great  Atlantic  tide-wave,  ;i(l\  aucing  from  the  west, 
divides  at  the  Shetland  Islands,  one  tide-wave  caters  the  North  Sea  from 
the  north-west,  the  other  passes  over  to  the  Norwegian  coast,  where  it  is 
reflected,  and  moving  south-westward  from  about  Kors  Fjord,  meets  the 
duect  branch,  and  with  it  gives  rise  to  a  series  of  east  and  west  cotidal 
lines  of  simultaneous  high  water.  In  latitude  64%  between  Flamborough 
Head  and  Helgoland,  the  tidal  cuzrent  runs  altematelj  eastward  and  west- 
ward, the  period  of  high  water  at  each  end  of  the  range  being  six  hours 
apart.  Sir  WiUiam  Thomson  having  proved  that  the  tide  through  the 
Strait  of  Dover  has  no  appreciable  effect  in  the  North  Sea,  the  phenomena 
observed  must  be  ea^lained  with  reference  to  the  northern  tides  alone. 
In  spite  of  muaaerous  disturbing  causes,  such  as  the  irregular  configuration 
of  the  bottom  and  the  influence  of  wind,  the  observations  which  have 
been  made  are  considered  to  agree  sufficiently  well  with  theory  to  make 
it  probable  that  the  tidal  effects  in  the  North  Sea  are  produced  by  a 
combination  of  a  stationary  eastand-west  wave  with  a  progressive  wave. 
The  difficulty  of  satisfactory  current  observations  is  so  great,  that  little 
reliance  can  be  placed  on  the  precise  value  of  the  velocities  obtained  for 
tidal  streams. 

The  importance  of  a  fuller  knowledge  of  the  phenomena  of  the  North 
Sea  hardly  requires  to  be  insisted  on ;  but  as  no  one  individual  and  no 
one  State  is  imperatively  concerned  with  the  investigation,  it  is  likely 
that  unless  some  bait  in  the  way  of  "  practical "  results  can  be  put  for- 
ward, only  spasmodic  and  partially  satisfactory  efforts  will  be  made  to 
clear  up  uncertainties.   The  great  importance  of  a  thorough  comprehen- 
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sion  of  tidal  cunrentfi  in  navigation  is  perfectly  obvious,  and  an  illustration 
is  given  in  the  Drache  Eeport  of  the  possible  value  of  salinity  observa- 
tions : — "Sounding  in  deep  uatcr  is  an  operation  so  difficult,  that  in 
the  case  of  sailing-ships  it  is  ofUm  omitted  to  the  danger  of  the  vessel 
For  a  ship  passing  thioixgh  the  Skagerrack,  for  instance,  it  would  be  no 
small  advantage  if  by  means  of  a  simple  hydrometer  observation^  the 
innaition  from  water  of  3*40  to  3*46  per  eent.  saUnity  could  be  aac6^ 
tained.  In  sammer,  at  least,  the  line  of  demaareation  lies  doae  to  die 
100-m^tre  linoi  and  while  to  the  north  of  this  the  ship  is  in  deep  water, 
to  the  south  the  lead  must  be  kept  going  on  aecount  of  the  shoals  l}nng 
off  the  Jutland  coast"  Much  has  been  said  and  written  of  the  beiuing 
of  temperature  and  salinity  on  fish  movements.  The  rektion  moat  fint 
be  proved  to  exist  or  not  to  exist  before  anything  can  be  done  in  the 
way  of  applying  a  knowledge  of  physical  facts  to  fish-catching.  At 
present  all  that  can  be  said  is  that  it  is  a  promising  field  of  inquiry. 

What  is  most  wanted  in  order  to  understand  the  course  of  aeasonal 
changes  in  the  water  of  the  North  Sea,  is  a  series  of  observationa  repeated 
in  as  many  places  as  possible — better  in  cme  place  than  in  none  at  all — at 
regular  intervals  throughout  the  entire  year;  if  praeticable,  for  severd 
years.  If  this  cannot  be  done  by  scientific  observers  in  a  rigidly  aeeorafte 
manner,  it  is  of  value  to  have  observations  made  by  any  honest  worker, 
even  at  irregular  intervals.  Several  of  the  smacks  belonging  to  the  very 
practical  Mission  to  Deep-Sea  Fishermen  have  been  making  observaUons 
on  the  fishing-grounds  about  the  Dogger  Bank  during  last  winter,  in  con- 
nection with  the  National  Fish  Culture  Association,  and  the  results  can 
hardly  fail  to  ))e  valua])le. 

Science  is  essentially  cosmo]>olitan  j  still  there  are  some  departments 
in  which  national  rivalry  mny  he  very  apyiropriately  called  into  play,  and 
we  should  certainly  like  to  sec  a  vessel  under  the  direction  of  the  British 
Hydrographic  Office  beating  the  Germans  on  the  North  Sea  in  scientific 
investigations, — although  we  none  the  less  heartily  appreciate  the  work 
of  the  Pomerania  and  the  Drache, 


GEOGRAPHY   AND  GEOLOGY.^ 

By  Profbssor  Jaheb  GRncrs,  LLD„  F.B.SL 

The  teaching  of  Geography  naturally  occupies  a  prominent  place  in 
every  school  curriculum.  It  is  rightly  considered  essential  that  we  should 
from  an  early  age  begin  to  know  something  of  our  own  and  other 
countries.  I  am  not  sure,  however,  that  Geography  is  always  taught  in 
the  most  interesting  and  effective  manner.  Indeed,  according  to  some 
geographers,  who  are  well  qualified  to  express  an  opinion,  the  manner  in 

1  This  paper  forms  portion  of  a  lecture  given  ia  1886  to  the  Caees  of  Geology  in  tte 
Unlvenity  of  Bdlnbvxgh. 
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which  their  subject  is  presented  in  many  of  our  schools  leaves  much  to  be 
desired.    But  a  decided  advance  has  been  made  in  recent  years,  and  with 

the  multiplication  of  excellent  text-books,  maps,  iitkI  other  appliances,  I 
have  no  doubt  that  tliis  improvement  will  continue.  When  I  attended 
school  the  text-books  used  by  my  teachers  were  about  as  repellent  m 
they  could  be.  Our  most  importnut  lesson  was  to  commit  to  memoiy  a 
multitude  of  place-names,  and  the  maps  which  were  supposed  to  illustmte 
the  text  1  <  rks  were,  if  possible,  less  interesting  and  instructive.  Nowa- 
days, however,  teachers  have  a  number  of  more  or  less  excellent  manuals 
at  their  service,  aiui  the  educational  maps  issued  by  our  carto^ra{)liers 
show  in  many  cases  a  very  great  advance  on  the  bald  and  misleading 
caricatures  which  did  duty  in  my  young  days  as  pictures  of  the  earth's 
surface. 

During  the  progress  of  some  war  we  often  remark  that  the  task  of 
following  the  military  operations  compeU  us  to  bnuh  up  our  Geography. 
I  am  uncharitable  enough  to  suspect  that  it  would  frequently  he  truer  to 
my  that,  before  these  campaigns  commenced,  we  had  no  such  knowledge 
to  brush  upi  The  countries  involved  In  the  commotion  were  probably  mere 
names  to  many  of  u&  We  had  no  immediate  interest  in  them  or  their 
inhabitants,  and  had  we  been  asked,  before  the  outbreak  of  hostilities,  to 
indicate  the  precise  positions  of  the  places  upon  a  map^  some  of  us  perhaps 
might  have  been  sorely  puaded  to  do  so.  Nor  is  such  ignorance  always 
discreditable.  One  cannot  know  everything ;  the  land-surface  of  the  globe 
contains  upwards  of  52  millions  of  square  miles,  and  one  may  surely  be 
excused  for  not  having  a  detailed  knowledge  of  this  vast  area.  I  have 
referred  to  the  subject  simply  because  I  think  it  gives  us  a  hint  as  to  how 
the  teaching  of  Political  Qeography  might  l)e  made  most  instructive  aud 
interesting.  Historical  narrative  might  often  be  interwoven  with  the 
subject  in  such  a  way  as  to  fix  geographical  features  indelibly  on  the 
memory.  Striking  and  ])icturosque  incidents,  eventful  wars,  the  rise  and 
progress  of  parti<Mi1;ir  trndos,  the  roTite«  followed  by  I'omTiiprce,  tlio  immi- 
gration and  emigration  oi  races,  the  gradual  development  of  the  existing 
|X>litical  divisions  of  the  Old  World,  tlie  story  of  Columbus  and  the  early 
voyagers,  the  geograjihif^nl  discoveries  of  later  times—all  these,  and  such 
as  these,  might  bo  intiudu(  ed  into  our  lessons  in  Political  Geography. 
The  wanderings  of  a  Mungo  i'.ii  k,  a  Bruce,  a  Livingstone,  a  Stanley,  traced 
on  a  good  map,  could  not  fail  to  arrest  the  attention  of  the  youthful 
student  of  Aincan  geography.  In  like  ruauner  the  cuitpaigns  of  the  great 
Napoleon  might  be  made  to  do  good  service  in  illustrating  the  geographi- 
cal features  of  large  portions  of  our  own  continent.  Then,  as  regaids 
Kitain,  what  a  world  of  |>oetry  and  romantic  story  clings  to  every  portion 
of  its  surface — ^why,  the  very  place-names  themselves  might  suggest  to 
any  intelltgent  teacher  themes  and  incidents,  the  deft  treatment  of  which 
would  make  the  acquisition  of  Geography  a  delightful  task  to  the  dtdlest 
boy  or  girL 

The  intimate  relation  that  obtains  between  Political  Geography  and 
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History  iias  indeed  long  i)et'ii  i'«m  o^'ni-od,  and  h  in  fact  self-evident.  And 
we  are  all  well  aware  that  in  our  school  manuals  of  Geography  it  has  been 
usual  for  very  many  years  to  note  the  scenes  of  remarkable  events.  Such 
notes,  however,  are  of  necessity  extremely  hrief ;  and  it  need  hardly  be 
said  that  to  fully  incorporate  histor}*  in  a  text-book  of  general  Geograj)hy 
would  be  quite  impracticable.  It  might  be  done  to  a  certain  extent  for 
our  own  and  a  few  of  the  more  important  countries  ;  but  similar  detail 
need  not  be  attempted  in  regard  to  regions  which  are  of  less  consequence 
from  the  political  point  of  view.  Indeed,  I  should  be  inclined  to  leave 
the  proper  application  of  hittorieal  knowledge  in  the  teaehing  of  Geo* 
graphy  very  much  to  tlie  teacher  himself,  who  wonld  natnnlly  select  such 
themes  and  incidents  as  seemed  best  adapted  to  attract  the  attention  of 
his  pupils.  Be  that^  however,  as  it  may,  it  is  enough  for  my  present  pur- 
pose if  I  insist  upon  the  fact  that  the  proper  study  of  Political  Geography 
involves  the  acquisition  of  some  historical  knowledge.  One  can  hardly 
conceive  the  possibility  of  an  intelligent  student  taking  pains  to  become 
acquainted  with  the  political  geography  of  a  country  without  at  the  same 
time  endeavouring  to  learn  something  of  its  history — otherwise,  hia  geogr»' 
phical  attainments  would  hardly  surpass  those  of  a  commercial  traveller, 
whose  geographical  studies  have  been  confined  to  the  maps  and  tables  of 
his  Bradshaw. 

But  if  it  be  impossible  to  ignore  History  in  the  teaching  of  Political 

Geography  it  is  just  as  impossible  to  exclude  from  our  attention  great 
physical  features  and  characteristics.  Surface-configuration,  climate,  and 
natural  products  all  claim  our  attention.  It  is  obvious  in  fact  that  the 
proper  study  of  Political  Geography  must  give  us  at  least  a  general  notion 
of  the  configuration,  the  river-systems,  and  climatic  conditions  of  man)' 
diuerent  lands.  For  has  not  the  political  development  of  races  depende<l 
most  largely  on  the  physical  conditions  and  natural  resources  of  the  countries 
occupied  by  them  ]  So  far  then  as  these  have  sensibly  influenced  the 
pro^'ress  of  peoples,  they  come  naturally  under  the  consideration  of  Political 
Geography.  Thus,  if  Political  (Jeography  be  closely  connected  and  inter 
woven,  as  it  were,  with  History,  not  less  intimate  are  its  relations  to 
Physical  Geography.  It  does  nut  embrace  all  Physical  neogmjih}-,  but  it 
introduces  us  to  many  facts  ami  i)henomena  the  causes  aud  mutual  relations 
of  which  we  cannot  understaiul  without  first  ma.stering  the  teachings  of 
Physical  Geography.  In  the  study  of  this  latter  science  we  come  more 
closely  into  contact  with  Nature  ;  we  cease  to  think  of  the  surface  of  the 
earth  as  parcelled  out  into  so  many  lots  by  its  human  occupants — we  no 
longer  contemplate  that  surface  from  the  limited  point  of  view  of  the 
political  geogmpher — ^we  are  now  not  merely  members  of  one  paiticnlar 
community,  but  have  become  true  citisens  of  the  world.  To  us  north  and 
south,  east  and  west  are  of  equal  interest  and  importance.  Our  desire 
now  is  to  understand,  if  haply  we  may,  the  complex  system  of  which  we 
ourselves  form  a  part  The  distribution  of  land  and  water — ^the  configura- 
tion ol  continental  areas  and  oceanic  basins — ^the  circulation  of  oceanie 
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and  terrestrial  waten— earth-moTeiaeiite  and  voloanoea— ice-lomiatioiis — 
the  atmoBphoro  climatology— the  geographical  distribntioii  ol  plants  and 
animals — In  a  word,  (he  wM  as  one  anfomc  toAoie  now  forms  the  sabjeot 
of  our  contemplation.   Snch  being  the  scope  of  Phjrrieal  Geogiaphy^  it  is 

satisfactory  to  laaow  that  its  importance  as  a  subject  of  study  in  our  sdiools 
has  been  fully  recognised.    This  being  adniitted,  I  shall  now  proceed  to 
show  that  Physical  Geography,  although,  like  Political  Geography,  it  is  a 
separate  and  distinct  subject^  yet^  just  as  the  study  of  the  latter  involves 
some  knowledge  of  History,  so  the  proeecution  of  Physical  Geography 
compels  us  to  make  a  certain  acquaintance  with  Geology.    We  cannot,  in 
fact,  learn  much  about  the  atmosphere,  about  rain  and  rivers,  glaciers  and 
iceb^M-gs,  earthi|uake«  and  volcanoes,  and  the  causes  o£  climate,  without 
at  the  same  time  becoming  more  or  less  familiar  with  the  groundwork  on 
which  geological  investigations  are  based.    And  just  as  a  knowledge  of 
history  enables  us  better  to  understand  the  facts  of  Political  Geography, 
so  some  acquaintance  with  the  results  of  geological  in<|uiry  are  necessary 
before  we  can  hope  to  comj)rehen(i  niuny  of  the  phenomena  of  which 
Physical  Geogni}>liy  treats.    Let  me  try  to  make  this  |>lain,    Th^  |)hysical 
geographer,  wc  shall  suppose,  is  considering  the  subject  of  terrestrial 
waters.    He  tells  us  what  is  meant  by  the  drainage-system  of  a  country, 
points  out  how  the  various  minor  water-courses  or  brooks  and  streams 
nnite  to  form  a  river,  describes  for  us  the  shape  of  the  valley  through 
which  a  typical  river  makes  Its  way— how  the  valley-slope  diminishes 
from  the  monntains  onwards  to  the  sea^oast — ^how,  at  flrst^  in  its  upper 
or  monntain-traok,  the  flow  of  the  river  is  torrential — ^how,  as  the  slope 
of  the  valley  decreases,  the  river  begins  to  wind  about  more  freely,  until  it 
reaches  the  head  of  its  plain-track  or  delta,  when,  no  longer  receiving 
affluents,  it  begins  to  divide,  and  enters  the  sea  at  last  by  many  mouths. 
He  tells  us  further  what  proportion  of  the  rainfall  of  the  country  passes 
seawards  in  our  river,  and  he  can  measure  for  us  the  quantity  of  watw 
which  is  actually  discharged*  All  this  is  purely  Physical  Geography ;  but 
when  we  come  to  ask  why  some  rivers  flow  in  deep  canons  like  those  of 
the  Colorado — why  valleys  should  widen  out  in  one  part  and  contract,  as 
it  were,  elsewhere — why  the  courses  of  some  rivers  are  interrupted  by 
waterfalls  and  rapids,  and  many  other  similar  questions,  the  jihysical 
geographer  must  know  something  of  Geology  before  he  can  give  an  answer. 
]fe       describe  the  actual  existing  conditions  ;  without  the  aid  of  (ieology, 
he  can  tell  us  nothing  of  their  origin  and  cause.    So  the  political  geo 
grapher  can  mao  out  for  us  the  present  limits  of  the  various  countries 
of  Europe,  but  lualory  must  be  invoked  if  we  would  know  how  those 
boundaries  came  to  be  determined.    The  moment,  therefore,  the  physical 
geographer  begins  to  inquire  into  the  origin  cf  any  piirticular  physical 
feature,  he  enters  uj)on  the  domains  of  the  geologist.    And  as  he  cannot 
possibly  avoid  doing  so,  it  is  quite  common  now  to  find  a  good  deal  of  the 
subject-matter  of  Geology  treated  of  in  textrbooks  of  Physical  C^o- 
graphy.   I  state  this  merely  to  show  how  very  closely  the  two  sdeneas 
vol*,  in.  2  s 
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are  interlocked.    Take,  for  example,  the  configuration  of  river  valleys  just 
referred  to.    The  physical  geographer  recognises  the  fact  that  a  river  per- 
formrs  work  :  by  means  of  the  sediment  which  it  carries  in  suspension  and 
roils  aloiig  its  conrae,  it  erodes  its  bed  in  many  places,  and  undermines  its 
banks,  and  thus  its  channel  is  deepened  and  widened.    He  can  measure 
the  amount  of  sediment  which  it  carries  down  to  the  sea,  and  the  quantity 
of  saline  matters  which  its  waters  hold  in  solution  :  and  knowing  that  all 
these  substances  liave  been  abstracted  from  the  land,  he  is  able  to  estimate 
approximately  the  amount  of  material  which  is  annually  transferred  horn 
the  surface-  of  the  drainage-area  inv(dved.     He  finds  that  this  is  so 
relatively  enormous  that  he  has  no  ditficulty  in  believing  that  the  valleys 
in  which  rivers  flow  might  have  been  hollowed  out  by  the  rivers  them- 
selves.   But  without  trespassing  further  into  the  geologist's  domains,  he 
cannot  go  beyond  this:  and  you  will  at  once  perceive  that  something 
more  is  required  to  prove  that  any  particular  valley  owes  its  origin  to  the 
eroeive  ectioii  of  nuiniiig  water.   Suppose  some  one  were  to  suggest  to  bim 
that  hiB  river-valley  might  be  a  nunor  wrinkle  in  the  earth's  cruet  caused  by 
earth-inovement8»  or  that  it  might  indicate  tiie  line  of  a  fissure  or  didoeatioD, 
due  to  some  comparatively  recent  con vuleion — how  could  his  computation  of 
the  amount  of  material  at  present  carried  seawards  by  the  river  prove  such 
suggestions  to  be  erroneous  f   And  what  light  could  it  throw  upon  the 
origin  of  the  varied  configuration  of  the  river-valley — ^how  would  it 
explain  the  presence  or  absence  of  cascades  and  rapids,  of  narrow  goiges 
and  open  expanses  f  None  of  these  phenomena  can  be  interpreted  and 
accounted  for  without  the  aid  of  the  geologist :  without  some  knowledge 
of  rocks  and  rock-structures,  the  origin  of  the  earth's  surface-features  is 
quite  inexplicable.    To  give  an  adequate  explanation  of  all  the  surface- 
features  of  a  country  in  detail  would  of  course  require  a  profound  study 
of  Geology,  but  a  general  acquaintance  only  with  its  elementary  facts  is 
quite  sufficient  to  enable  us  to  form  a  reasonable  and  intelligent  view  ol 
^e  cause  and  origin  of  the  main  features  of  the  land  as  a  whole.    Thus  a 
few  lessons  in  elementary  Geology  would  make  clear  to  any  child  how 
rivers  have  excavated  valhn's,  why  cataracts  and  gorges  occur  here,  and 
open  valleys  with  gently-flowing  waters  elsewhere. 

Let  mo  select  yet  another  example  to  show  how  dependent  Physical 
Geography  is  upon  Geology.  The  physical  geographer,  in  describing  the 
features  of  the  land,  tells  us  how  the  great  continental  areas  are  tmversed 
in  various  directions  by  what  he  calls  mountain-chains.  Thus,  in  speaking 
of  America,  he  tells  us  that  it  may  be  taken  as  a  type  of  the  continental 
structure — namely,  a  vast  e.xpansu  of  land,  low  or  bosin-like  in  the  interior, 
and  flanked  along  the  maritime  regions  by  elevated  monntain  borders — 
the  highest  border  facing  the  deepest  ocean.  He  points  out  further  that 
the  great  continental  areas  are  crossed  from  west  to  cast  by  well-marked 
depressions,  to  a  large  extent  occupied  by  water.  Thus  Europe  is 
separated  from  Africa  by  the  Mediterranean,  a  depression  which  is  con- 
tinued eastward  through  the  Black  Sea  into  the  Aralo-Caspian  area. 
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South  America  is  all  but  cat  away  from  North  America,  while  Atutnlia 
»  separated  from  Asia  by  tlie  East  India  Seas.   We  find  in  fact  all  over 
the  world  that  well-marked  natural  features  arc  constantly  being  repeated. 
Not  only  do  the  great  land-masses  of  the  globe  bear  certain  resemblances 
to  each  other,  but  even  in  their  detailed  stnicture  similar  imrallelisms 
rscQT.   The  physical  geographer  notes  all  these  remarkable  phenomena, 
but  he  can  give  us  no  clue  to  their  meaning.    He  may  descrihe  with 
admirable  skill  the  characteristic  features  of  plains  and  plateaux,  of 
volcanic  mountains  and  nioiuitain-chains,  but  he  cannot  tell  us  why  plains 
should  occur  iiere  and  mountains  there  :  nor  can  he  explain  why  some 
mountains,  such  as  those  of  Scotland  or  Norway,  differ  so  much  in  con- 
figuration from  the  Alps  and  the  Pyrenees.    Th<'  ;mswer  to  all  these 
questions  can  only  be  given  by  Geology.    It  is  from  tins  m  iciicc  we  learn 
how  continental  areas  and  oceanic  basins  have  been  evolveil.     The  patient 
study  of  the  rocks  iias  revealed  the  origin  of  the  }>re8ent  configuration  of 
liic  land.    There  is  not  a  hill  vji  valley,  not  a  plateau  or  mountain-region, 
which  does  not  reveal  its  own  history.    Tiie  geologist  cun  tell  you  why 
continents  are  bordered  by  coast-ranges,  and  why  their  interiors  are 
generally  comparatively  low  and  basin-shaped.   The  oceanic  basins  and 
eOBtiiiental  areas,  we  learn,  are  primeval  wrinkles  in  the  earth's  eru8t» 
caosed  hy  the  sinking  down  of  that  crust  upon  the  gradually  cooling  and 
contracting  nucleus.  The  continents  are  immense  plateau^like  areas  rising 
more  or  less  abruptly  above  those  stupendous  depressions  of  the  earth's 
cnist  which  are  occupied  by  the  ocean.  While  those  depressions  are  in  pro- 
gress the  maritime  borders  of  the  land-areas  are  subjected  to  enormona 
squeeziDg  and  cniahing^  and  coast-ranges  are  the  result — ^the  elevation  of 
those  ranges  necessarily  holding  some  relation  to  the  depth  of  the  con- 
tiguous ocean.    For,  the  deeper  the  ocean  the  greater  has  been  the 
depression  under  the  sea,  and  consequently  the  more  intense  the  upheaval 
along  the  continental  borders.    It  is  for  the  same  reason  that  destructive 
earthquakes  are  most  likely  to  occur  in  the  vicinity  of  coast-ranges  which 
are  of  comparatively  recent  geological  age.     These,  and  indeed  all, 
mountains  of  elevation  arc  lines  of  weakness,  along  which  earth  move- 
ments may  continue  from  time  to  time  to  take  {)lacc.    Hut  all  mountains 
are  not  mountains  of  elevation  ;  many  elevated  regions  owe  their  moun- 
tainous character  simply  to  the  erosive  action  of  suhafirial  agents,  such  as 
rain,  frost,  ice,  and  running  water,  the  forms  assumed  by  the  mounUiins 
being  due  to  their  petrologicai  character  and  geological  structure.  There 
are,  for  example,  no  true  mountaiuh  of  elevation  in  {Scotland  ;  hence  to 
write  of  the  chain  of  the  Grauii>i<tns  or  the  lange  of  the  Loviha  s  is  incorrect 
and  actually  misleading.     Without  the  aid  of  Geology  the  geographer 
cannot  in  fact  discriminate  between  mountains  of  elevation  and  mountains 
of  denudation ;  hence  geographical  terms  so  constantly  in  use  as  nunuUain- 
range  and  mmmiainr^haiin  are  very  often  applied  by  writers,  ignorant  of 
geological  structure,  to  elevated  regions  which  have  no  ckdm  to  he 
deseribed  either  as  ehamt  or  fwi^  Some  knowledge  of  Qeology,  therefore. 


Digitized  by  Coogle 


404 


OKOORAPHY  AND  QSOtOOY. 


is  essential  to  U8  if  we  wonlcl  have  correct  views  of  many  of  the  grandest 
features  of  the  globe.  But  it  will  be  said  that,  after  all,  the  physii  ril 
geographer  deals  with  the  earth  as  we  now  find  it ;  he  does  not  need  U) 
trouble  himself  with  the  origin  of  the  phenomena  he  describes.  Well,  as 
I  have  just  shown,  he  cannot,  even  if  be  would,  escape  treDefaing  on 
Geology;  and  if  he  could,  his  subject  would  be  shoro  of  much  ef  Hi 
interest  He  reoognises  that  the  world  he  studies  has  in  it  the  elements 
of  ehange — ^the  forees  of  Nature  are  eyerywheio  modifying  the  esrth'i 
surface — considerable  changes  are  sometimes  brought  about  even  in  one's 
lifetime,  while  within  the  course  of  historical  ages  atill  greater  mutations 
have  taken  place, — ^he  becomes  consdoust  in  short,  that  the  existing  state 
of  things  is  but  the  latest  phase  of  an  interminable  series  of  diangss 
stretching  back  into  the  illimitable  past,  and  destined  to  be  prolonged 
forward  Into  the  indefinite  future.  Thus  he  gladly  welcomes  the  labours 
of  the  geologist^  whose  researdies  into  the  past  have  thrown  such  a  flood 
of  light  upon  the  present  In  fact,  he  can  no  more  divorce  his  attentaon 
from  the  results  of  geological  inquiry  than  can  the  political  gec^giapher 
shut  his  eyes  to  the  facts  of  History. 

Let  me,  in  conclusion,  give  one  further  illustration  of  the  close  inter- 
dependence of  the  two  sciences  of  which  I  am  speaking.  One  of  the 
subjects  treated  of  by  Physical  Geograph}  is  the  present  geographical  dis- 
tribution of  plants  and  animals.  The  land-surface  of  the  globe  has  been 
mapped  out  into  so  many  biological  regions,  each  of  which  is  characterised 
by  its  special  fauna  and  flora.  The  greatest  changes  in  the  flora  and  fauna 
of  a  continent  arc  met  with  as  we  pass  from  south  to  north,  or  I'ic^  rrrm. 
Proceeding  in  the  direction  of  the  latitndp,  tho  changes  encountered  are 
much  less  striking.  Now  these  facts  are  readil\  rxplained  by  the  physical 
geographer,  who  points  out  that  the  distribution  is  <lue  chietiy  to  climatic 
conditions — a  conclusion  which  is  obvious  enough.  But  when  we  go  into 
details  we  find  that  mere  latitude  will  not  account  for  all  the  phenomena. 
Take,  for  example,  the  case  of  the  Scandinavian  flora  of  our  own  Con- 
tinent It  is  true  that  this  flora  is  largely  contined  to  the  northern  lati- 
tudes ;  but  isolated  colonics  occur  in  our  own  mountains  and  in  the 
mountains  of  middle  ami  southern  Europe.  How  are  these  to  be 
accounted  for  1  The  physical  gcogra|>ber  says  that  the  plants  grow  there 
simply  because  they  obtain  at  high  levels  in  low  latitudes  the  favourable 
climatic  conditions  underneath  which  they  flourish  at  low  levels  in  high 
latitudes.  He  therefore  concludes  that  tiie  distribution  of  life-forms  is 
due  to  varying  climatic  and  physical  eonditiona.  But  if  we  ask  him  bow 
those  curious  colonies  of  foreigners  come  to  be  planted  on  our  mountainsi 
he  cannot  tell  us.  To  get  our  answer  we  must  come  to  the  geologist ; 
and  he  will  tell  us  that  they  are,  as  it  were,  living  fossils— monuments  of 
former  great  physical  and  climatic  changes.  He  will  prove  to  us  that  the 
climate  of  Europe  was  at  a  recent  geological  period  so  cold  that  the 
Scandinavian  flora  spread  south  into  middle  Burope,  where  it  occupied 
the  low  grounds.  When  the  dunate  became  milder,  then  the  northern 
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invaders  gndually  retired — ih»  main  body  nugratiDg  huik  to  the  norlh 
—while  some  stragglers  retreated  before  the  stronger  Germanic  flora  and 
took  shelter  in  the  mountains,  whither  the  latter  could  not  or  would  not 
follow,  and  so  there  our  Scandinavians  remain,  the  aikat  witnesses  of  a 
'stupendous  dimatic  revolution.  Now,  all  the  world  over,  plants  and 
aniiDals  have  similar  wonderful  tales  to  tell  of  former  geographical 
changes.  The  flora  and  fauna  of  our  country,  for  example,  prove  that  the 
British  Islands  formed  part  of  tlio  Continent  at  a  very  recent  geological 
period  ;  and  so,  from  similar  evidence  we  know  that  not  lon^  ago  Europe 
w:is  joined  on  to  Afriea.  On  tho  otlicr  hand,  the  facts  connected  with 
the  present  distri))ution  of  life  demonstrate  that  some  areas,  such  as 
Australia,  have  Inicn  separated  from  the  nearest  continental  land  for 
vastly  prolonged  periods  of  time. 

It  \v()ii]il  l»e  a  very  easy  matter  to  adduce  many  further  illustrations  tu 
show  how  close  is  the  connection  between  the  studies  of  the  physical 
geographer  and  the  geologist.   I  do  not  indeed  exaggerate  when  I  say  that 
no  one  can  liope  to  become  a  geologist  who  is  not  well  versed  in  Physical 
Geogra]jh\-  ;  nor,  on  the  other  hand,  cuu  the  physical  geographer  jiossibly 
dispense  witli  the  aid  of  Geology.    The  two  subjects  are  as  closely  jchited 
and  interwoven,  the  one  with  the  other,  as  is  History  with  Political  Geo- 
graphy.   I  do  not  see  therefore  how  educationists  who  have  admitted 
the  great  importance  of  Physical  Geography  as  a  branch  of  general  ednea- 
tion,  can  logically  exclude  Geology  as  a  subject  of  instruction  in  schools. 
Already,  indeed,  it  has  been  introduced  by  many  teachers,  and  I  am  con- 
fident that  ere  long  it  will  be  as  generally  taught  as  Physical  Geography  is 
now.    I  would  not>  however,  present  the  subject  to  young  people  as  a 
lesson  to  be  learned  from  books.  A  good  teacher  should  be  able  to  dis- 
pense with  these  helps,  or  rather  hindrances — ^for  such  they  really  are  to 
a  young  beginner.   His  pupils  ought  to  have  previously  studied  the  sub- 
ject of  Physical  Ge<^phy,  and  if  they  have  been  well  taught  they  ought 
to  have  already  acquired  no  mean  store  of  geol<^tcal  knowledge.  They 
onght^  in  fact,  to  have  learned  a  good  deal  about  the  great  forces  which 
are  oontinually  modifying  the  surface  of  the  globe,  and  what  they  have 
now  to  do  is  to  study  more  particularly  the  results  which  have  followed 
from  the  constant  working  of  those  natural  forces.    We  shall  suppose, 
for  example,  that  the  teacher  has  described  bow  rivers  erode  their  chan- 
nels, and  waves  tend  to  cut  back  a  coast-line,  and  how  the  products  of 
erosion,  consisting  of  gravel,  sand,  and  mud,  are  distributed  along  river- 
valleys,  and  accumulated  in  lakes  and  seas.    He  now  exhibits  to  his  class 
good-sized  fragments  of  conglomerate,  sandstone,  and  shale,  and  jHiints 
out  how  each  of  these  rocks  is  of  essentially  the  same  chai  actcr,  and  must 
therefore  have  had  the  same  origin  as  modern  sedimentary  accumulations. 
His  piipih  -^hould  bo  eTvonnged  to  examine  the  rocks  of  their  own 
nci<dibourhood,   whrther  Lxliiljited  in  natural  sections  or  artificial  ex- 
posures,  and  to  coinparc  these  with  the  products  of  modem  geological 
action.  One  hour  s  instruction  in  tlie  heki  is,  in  fact,  worth  twenty  hours' 
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of  reading  oi  listening  to  lectures.  One  may  put  into  the  hands  of  a 
youtli  a  clear  and  well-written  description  of  some  particular  fossiliferous 
limestone,  and  ho  may  by  dint  of  slavish  toil  bo  able  to  repeat  verbatim 
all  that  he  has  read.  That  is  how  a  good  deal  of  book-knowledge  of 
science  is  acquired.  Oidy  think,  however,  of  the  dnulir(;rv  it  involve** — 
the  absolute  waste  of  time  and  energy.  But  let  us  illusuate  our  lesson 
by  means  of  a  lump  of  the  limestone  itself ;  let  us  show  him  the  character 
of  the  rock  and  the  nature  of  its  fossil  contents,  and  his  difficulties  dis- 
appear. Better  still — let  ns  take  him,  if  we  can,  into  a  limestone  quarry, 
and  he  will  be  a  dull  boy  indeed  if  he  fails  fully  to  understand  what 
limestone  is,  or  to  realise  the  fact  that  the  rock  he  is  looking  at  accumu- 
kted  slowly,  like  existing  oceanic  fonnations,  aft  the  1>ottom  of  a  aea  thtt 
teemed  with  animal  life.  It  is  unnecesaary,  however,  that  I  diould  iUas- 
trate  this  subject  further.  I  would  only  repeat  that  the  beginner  should 
be  taught  from  the  very  (irst  to  use  his  own  eyes,  and  to  draw  logical 
conclusions  from  the  facts  which  he  observes.  Trained  after  this  manner, 
he  would  acquire  not  only  a  precise  and  definite  knowledge  of  what  geo- 
logical data  really  are,  but  he  would  learn  also  how  to  interpret  those 
data.  He  would  become  familiar,  in  fact^  with  the  guiding  principles  of 
geological  inquiry. 

How  much  or  how  little  of  Historical  Geology  should  be  given  in 
schools  will  depend  upon  circumstances.  Great  care,  however,  should  be 
taken  to  avoid  wearying  the  youthful  student  with  strings  of  mere  names. 
What  good  is  gained  by  learning  to  repeat  tlie  names  of  fifty  or  a  himdred 
fossils,  if  you  cannot  recognise  any  one  of  these  when  it  is  put  into  your 
hand  1  With  young  beginners  1  should  not  attempt  anything  of  that 
kind.  If  the  neighbourhood  chanced  to  be  rich  in  fossils,  I  should  take 
mv  pupils  out  on  Saturday  to  the  sections  where  they  were  found,  and 
let  them  ply  their  hammers  and  collect  specimens  for  themselves.  I 
should  de.s(  iii)e  no  fossils  which  they  hail  not  .^oen  and  handled.  Of  the 
more  remarkable  forms  of  extinct  animals  and  plants,  which  arc  often 
ieT)n'sciited  by  only  fragmentary  remains,  I  shoultl  exhibit  drawings 
showing  the  creatures  a.s  they  have  been  restored  by  the  labours  of  com- 
parative anatomists.  Such  restorations  and  ideal  views  of  geological 
scenes  like  those  given  by  Heer,  Dana,  Saporta,  and  others,  convey  far 
more  vivid  impressions  of  the  life  of  a  geological  period  than  the  most 
elaborate  description.  In  fine,  the  story  of  our  earth  should  be  told 
much  in  the  same  manner  as  Scott  wrote  the  history  of  Scotland  for  his 
grandson.  There  is  no  more  reason  for  requiring  the  juvenile  student  to 
drudge  through  minute  geological  data  before  introducing  him  to  the 
gnuid  results  of  geological  investigation,  than  there  is  for  compelling  him 
to  study  the  manuscripts  in  our  Record  Offices  before  allowing  him  to 
read  the  history  which  has  been  drawn  from  these  and  similar  sources  of 
information.  It  is  enough  if  at  the  beginning  of  his  studies  he  has 
already  learned  the  general  nature  of  geological  evidence  and  the  metho<l 
of  its  interpretation.  Providetl  with  such  a  stock  of  geological  knowledge 


Digitized  by  Google 


THE  MONBUTTU  AND  THEIR  OOUNTRY. 


407 


as  1  have  indicated,  our  youth  would  leave  school  with  some  intelligent 
appreciation  of  existing  physical  conditions,  and  a  not  inadequate  concep- 
tHW  of  world-history. 


THE  MONBUTTU  AND  THEIR  COUNTRY, 
By  Ems  Pasha  and  Captain  Ca^aii. 

The  Sdciefii  (1  EspJorazione  Comimrciah  in  Ajnra  ]iu\e  ii-sucd  a  8up]>lemcnt 
to  their  May  BulUttinOf  containing  (1.)  a  communication  from  Kuu ii 
Pasha  on  the  Monbuttu  people,  accompanied  by  a  short  letter,  dated 
from  Wad«lai  on  6th  May  1886 ;  and  (II.)  a  warm  of  nine  letters  from 
the  Italian  Captain  Casati,  dating  from  19th  July  to  6th  September  1883, 
and  from  1st  Atignst  1885  to  28th  Oetober  1886. 

I.  The  Monbuttu,  owing  to  their  physical  qualities  and  intellectual 
vigour,  occupy  a  leading  position  among  the  peoples  of  Nigritia.  Accord- 
ing to  the  tradition  current  amongst  them,  their  ancestors  came  from  the 
north-'West*  having  crossed  on  their  way  a  very  extensive  sheet  of  water. 
On  reaching  the  basin  of  the  river  Kibali  (Makua-Welh )  tliey  subju- 
gated the  indigenous  populations  thoy  found  there,  such  as  the  Momvii, 
the  Abarambo,  and  others,  who,  thougli  thoy  have  been  partJy  assimi- 
lated by  their  conquerors,  still  live  partly  to  themselves  as  a  race  stand- 
ing at  an  inferior  social  level.  The  Monbuttu  consist  of  several  tribes, 
the  principal  being  the  R:niil»;i  nnd  the  MrijaTiga,  avIio  settled  in  tho 
Macraca  cf)untry,  and  in  the  region  watered  by  tlie  Balir  el-Ga/.al.  The 
Momvii,  who  are  soinewhat  smaller  and  darker  in  hue  than  the  Mon- 
buttu, re})rcscut  the  (jain  or  poj>iihis  of  the  country,  and  are  industrious 
agriculturists.  Both  to  the  ea^l  and  to  the  west  of  W'adelai  they  possess 
wide  stretches  of  prosperous  cultivated  land.  The  principal  chiefs  and 
rulers  occupy  their  positions  by  ri^^ht  of  hereditary  descent ;  but  if  at 
the  death  of  a  chief  he  lias  no  son  old  enough  to  undertake  the  responsi- 
bility, the  bi-other  or  oiher  near  male  relative  of  the  deceased  acts  as 
regent  for  the  time  being.  The  minor  chiefs  were  at  first  noiniiiated  by 
their  superiors,  who  still  retain  the  right,  although  in  practice  the  heredi- 
tary principle  prevails  for  the  most  part.  The  diiefs  exact  no  regular 
impoets;  but  from  tame  to  time  the  inferior  chiefs  are  compelled  to 
piesent  themselves  before  their  superiors,  and  on  such  occasions  they 
bring  contributions  of  slave  hoys,  cattle,  iron,  leather,  etc  The  usual 
menu  of  a  Monbuttu  meal  is  selected  from  the  following  list : — Bananas, 
yams,  manioc,  sesame,  a  little  eleusine^  sorghum,  PeniemaHa^  various 
species  of  OueurHiacecg,  Coheasue,  and  immense  quantities  of  fruit;  the  flesh 
of  the  animals  slain  in  the  chase,  that  of  monkeys,  lions,  elephants,  snakes, 
poultry,  hens'  eggs,  many  species  of  birds,  insects,  larviBb  and  human 
flesh.   ArHdes  de  luxe  are  tobaocov  beer  (hydromel),  and  oola-nuts.  Con- 
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trary  to  the  practice  of  peoples  amongst  whom  there  exiVt  sti  irt  class 
distinctions,  Monbuttu  of  superior  caste  often  take  a  spouse  iium  an 
inferior  caste.  Marriages  are  brought  about  by  the  mediation  of  a  third 
person,  presents  (slaves,  cattle,  iron)  beinj?  given  either  Uj  the  tctlher  of 
the  girl  or  divided  between  the  match-maker  and  the  nearest  relatives  ()f 
the  young  couple.  On  the  death  of  a  Monbuttu  all  his  substance  passes 
to  his  eldest  son.  The  dead  are  generally  buried.  But  one  tribe,  the 
Maggio  (Mads6),  who  keep  themselves  separate  from  the  rest,  practise 
cremation.  As  a  sign  of  grief  the  moumera  shave  tbeir  heads  and  ahetsiii 
from  ablations  and  the  transaction  of  business.  On  the  whole,  the 
women  enjoy  a  better  social  position  than  the  majority  of  their  Negro 
sisters.  After  the  day's  work  is  done,  singing  and  dancing  begin.  The 
men  and  the  women  have  their  respective  dances,  which  they  perform  on 
certain  special  occasions.  Both  men  and  women  cut  off  a  piece  of  the 
external  membrane  of  the  ear;  another  practice  is  to  file  the  two  upper 
incisors  to  a  point  Circumcision  is  practised  by  this  people,  the  oceaskm 
being  celebrated  by  the  rich  by  festivities  lasting  from  eight  to  fourteen 
days.  The  children  of  the  ruling  chiefs  at  a  tender  age  have  tiieir  heads 
forcibly  pressed  into  an  elongated  shape  by  means  of  ligatures.  The 
Monbuttu  make  excellent  utensils  snd  articles  of  furniture,  both  of  wood 
and  of  clay. 

II.  Captain  Casati's  first  letter  treats  of  the  Mege,  a  people  subdued 
by  the  Monbuttu,  whose  language  and  customs  they  have  adopted. 

What  at  once  strikes  the  European  is  a  curious  air  of  savagery,  mixed 
with  ferocity  and  mistrust,  which  distinguishes  them.  As  a  rule,  they 
are  of  a  dark  brown  colour,  have  rather  coarse  features,  nostrils  much 
dilated,  stalwart  limbs,  and  are  expert  hunters  of  ele])h:iiit8  and  other 
wild  a»iimals,  handling  their  only  weapon,  the  bow,  with  great  skill.  It 
is  only  the  superior  chiefs  and  principal  men  who  carry  in  addition  lances 
and  shields.  The  territory  they  occupy  differs  but  little  from  that 
inhabited  by  the  other  Monbuttu  tril)es.  hour  days'  journey  south-west 
of  the  former  residence  of  Sultan  Azanga  lies  Mount  Anibambula,  of  no 
i,MLat  height,  uii  1  <m\y  remarkable  from  the  fact  that  the  plateaux  which 
surround  it  contain  the  origins  of  numerous  rivers — on  the  west,  the  Teli 
and  Poko,  whose  united  waters  flow  into  the  Bomokandi  or  Nomaio  ;  on 
the  south,  the  Blima,  which  joins  the  Nava ;  on  the  south-east,  the  Nava, 
which  flows  west  to  the  Welk ;  and  on  the  north,  the  Rungu  and  Nosso, 
affluents  of  the  Nomaio. 

The  second  letter  gives  some  particulars  of  that  portion  of  the  route 
.between  Tangasi  and  Lado  which  belongs  to  the  basin  of  the  Makua- 
Well6.  In  this  limited  district  the  principal  stream  is  the  Eibali, — the 
Makua  of  the  A-Sandeh  and  the  Obi  of  the  Loggo.  This  river  ought  aiso^ 
properly  speaking,  to  be  regarded  as  the  head^tream  of  the  WeU^  since 
the  Gadda,  which,  along  with  the  Kibali,  is  commonly  held  to  oonstitute  it, 
is  of  secondary  importance  when  compared  with  the  Kibali  Whereas 
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the  mean  breadth  of  this  last,  which  comes  from  the  south-east  with  a 
eumot  of  moderate  velocity,  u  80  yards,  the  width  of  the  Gadda  ia 
but  one-fourth  of  that.  The  second  important  riTor  ol  the  basin  is  the 
DoDgu  (called  lo  by  the  Loggo) ;  it  comes  from  the  east,  and  has  a  rapid 
current  flowing  in  a  stony  bed.  Its  breadth  at  the  station  of  Dongu  is 
about  44  yard?;.  Another  rivor — tho  Ello — which  rises  near  Tangasi,  is 
nearly  40  yards  wide  not  far  from  its  source.  The  Aiabs  state  that  it  is 
an  affluent  of  the  Gadda,  but  it  would  be  more  consonant  with  fact  to 
regard  the  Gadda  as  an  affluent  of  the  Kilo.  The  principal  tributaries  of 
the  Dongu  are  the  Borser  and  the  Ottua,  wliicii  come  from  the  east,  and 
join  the  main  stream  not  far  from  the  stjition  of  Mondu  ;  and  the  Akka, 
which  in  turn  receives  the  Garamba,  both  liaving  a  westerly  direction. 
The  altitude  of  a  few  points  will  give  some  idea  of  the  surface  configura- 
tion of  the  country.  From  Tangasi,  at  2300  feet,  the  surface  rises  to 
2510  at  Kubi,  and  falls  away  again  to  2200  at  tiie  Kilj  iii.  Eastwards 
from  this  river  it  lias  a  continuous  and  steady  ajscent,  having  an  altitude 
of  2330  feet  at  Dongu  (station),  2460  feet  at  Mundu,  2625  at  Lerio,  and 
2660  at  Tandia.  The  route  from  Tangasi  to  Lado,  owing  to  the  numerous 
streams  and  the  manhes  they  form — and  this  holds  especially  of  the 
tributaries  of  the  Dongu — ^is  extremely  unhealthy. 

The  third  letter  relates  to  certain  measures  taken  by  Emin  Pasha  to 
keep  open  the  routes  of  communication  in  the  south-western  parts  of  the 
Equatorial  Ftorince.  The  fourth  letter  contains  certain  suggestions  by 
Captain  Gssati  for  the  final  stamping  out  of  the  slave-trade,  and  proposals 
for  the  consolidation  of  the  Egyptian  power  in  the  Equatorial  regions  of 
Africa,  mainly  of  the  nature  of  administrative  changes. 

Then  comes,  in  the  fifth  letter,  some  purely  geographical  matter,  viz., 
notes  to  accompany  Casati's  map  of  the  eastern  part  of  the  Makua  and 
its  afiluents.  The  mountain  chain  wliich  stretches  south  and  south-west 
from  Lake  Albert^  and  sends  off  ramifications  northwards  into  the  country 
of  the  Macraca  and  Abaca,  probably  constitutes  the  lino  of  water-parting 
between  the  basins  of  the  Nile  and  the  Congo.  In  this  chain  the  Well^ 
has  its  origin,  and  flows  thence  towards  the  north -north-west,  skirting  the 
country  of  the  Calica ;  then,  assuming  the  name  of  Kibali,  it  goes  west- 
north-west  to  a  point  beyond  28°  E.  long.,  where  its  volume  is  augmented 
by  the  rivers  Jubbo,  Dongu,  Calpili,  and  Ello-Gadda ;  after  that  it  is 
known  as  the  Welk'.  Thf>  Makua  has  an  imposing  \olume  of  water, 
«!Specially  in  the  season  ol  heavy  rains  ;  it  runs  in  a  broad  bed  })et\veen 
high  banks,  forms  several  little  islands,  and  has  a  medium  velocity.  In 
some  places  there  arc  whirlpools.  Its  waters  are  inhabited  by  large  herds 
of  crocodiles.  The  writer  then  proceeds  to  repeat,  with  respect  to  the 
other  rivers  of  the  region,  pretty  much  the  same  particulars  as  those  given 
in  the  second  letter. 

The  next  two  letters  are  full  of  political  news,  relating  to  the  contest 
maintained  by  Emin  Pasha  and  his  gallant  followers  with  the  troops  of 
the  Mahdi's  lieutenant,  Sheikh  Keremailaii  Mohammed ;  and  the  eightli 
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letter,  after  coiitiiuiiiig  the  muue  subject,  passes  on  to  describe  the  rela- 
tions wliicli  existed  between  King  Kalirega  of  Unyoro  aird  the  rulers  af 
the  Equatorial  Province.  The  last  letter  deals  mainly  with  personal 
matters,  chiefly  having  reference  to  Dr.  Junker's  departure  from  Central 
A)iica  and  his  expected  anival  in  Ita!y. 

The  supplement  concludes  with  what  aie  undoubtedly  a  valuable 
series  of  meteorological  observations,  taken  by  Captain  Casati,  mostly  at 
the  station  of  Gadda  (2430  feet),  during  the  first  seven  months  of  188i 
The  inAtrunieiit&  used  were  two  good  thermometers  by  Kappeller,  of 
Yienna,  and  a  small  aneroid.  The  observationa  taken  embneed  the  raul- 
inga  of  the  thermometers  (wet  and  dry)  and  of  the  aneroid,  the  direetioD 
and  force  of  the  wind,  the  state  of  the  atmosphere,  and  the  occurrence  and 
'duration  of  rain,  of  thunder,  and  of  lightning.  In  all  eases  the  hour  at 
which  the  ohsenrations  were  made  is  carefally  noted.  The  hours  selected 
were  7  A.U.,  2  P.M.,  and  9  P.M. 

The  following  table  gives  certain  salient  facts  and  results,  which  are 
recorded  in  the  tabulated  observations : — 


Month  of 


Janiury,.  . 

February,  . 

March,    .  . 

April,     .  . 

May,  .   .  , 

Jnne,^.   .  . 

July,2.   .  . 

J.  T.  R 

UPPER  BURMA  DURING  1886. 

Thk  tirst  complete  Annual  Report  of  a  newly  acf4uircd  province  ciuuuu 
fail  to  have  interest  for  those  who  have  watched  the  i)rogress  of  our 
army  and  administrators  peacefully  from  home.  The  acquisition  of 
Upper  Burma  has  cost  Great  Britain  much  blood  and  treasure,  by  many 

'  No  obseiTatious  nre  reconk'd  for  the  9th  to  l"2tli,  the  15th  to  the  17th,  m<\  ''ir-  "Jlst  to 
the  24th  inclusive,  'ilio  obscrvatioiis  of  the  13th,  Hth,  aud  18th-20th  were  taken  at 
BeUinui,  2428  feet  above  sea-level ;  and  thoaa  of  tbo  2Blli-80th  at  Gadda,  8480  feet 

*  No  olicemtioiu  are  recorded  after  the  17tli  of  the  month. 


TliernioniRtric 


Aneroiil 
lleiuliugii. 


DJxeetion  or  rrcvalent 


XumbeTj 
of  Rainy 


Max. 

Mtn. 

Uax. 

Mta.  ) 

1 

ft  IUU». 

36* 

699 

1 

684  : 

North  and  norUt'Oaat. 

2 

;{{5  '60 

r 

099 

084 

j 

North  aud  nurtli-wciit. 

38**20 

16**60 

697 

682  ' 

North-west  and  north* 

n 

east. 

n''2o 

01)9 

084 

North,  north-eaat,  and 

16 

north-west. 

37°'40 

17'-80 

700 

686 

iiorth-east  and  south- 

15 

eaat. 

33**60 

700 

680 

North-east 

5 

700 

686 

North,  uorth-weaty  and 

8 

uorth-eaat. 
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thought  to  be  unneeeosary ;  but  Uie  time  Ib  peet  for  oonrndering  the 
dfldnblenesB  of  the  aonexation^how  the  country  u  to  be  governed  is 

the  problem  to  be  faced. 

The  history  of  the  administration  of  the  year  1886  is  before  us  in  the 
GoTemment  official  report,^  courteously  forwarded  by  the  India  Office. 

Geographical  Position. — The  geographical  position  of  the  new  province 
is  thus  described  : — "  Tlie  t-erritory  of  Upper  Burma,  including  the  Shan 
States,  covers  nearly  2OU,u0O  square  miles,  of  whicli  area,  approximately, 
one-half  pertains  to  tlie  Shan  States  an<l  one-half  constitutes  Upper 
Burma  proper.  On  the  south,  Upper  Burma  is  bounded  by  the  British 
province  of  Lower  Burma.  On  the  west  and  north  ^vt'-t  the  maps  show 
Upper  Burma  to  hv  hounded  by  the  British  provinces  ot  Arakan,  Chitta- 
gong,  Assam,  and  the  feudatory  State  of  Manipur.  But,  as  a  matter  of 
fact,  there  lie  between  Burma  and  India  in  this  direction  semi-civilised 
tribes,  such  as  Chins,  Lushais,  Singphos,  and  others,  who  have  never  come 
really  under  the  control  either  of  the  British  or  of  the  lute  Burmese 
Government.  To  the  north  and  north-east  Upper  Burma  is  bounded  by 
China  and  tribes  subordinate  to  China.  Concerning  the  people  on  the 
northemmoBt  border  at  present  hardly  anything  is  known.  But  between 
Upper  Burma  and  Chinese  territory  proper,  on  the  nortli-east,  extends 
a  belt  of  country  inhabited  by  predatory  clans  of  Kachins,  who  may  be 
geographically  within  the  Empire  of  China,  but  who  in  reality  pay  no 
al^giance  to  anybody.  Along  the  eastern  border  of  Upper  Burma  proper, 
from  Bbamo  to  Toungoo,  lie  the  Shan  States,  which  used  to  be  depen- 
dendes  of  the  Ava  dynasty,  but  which  in  .the  late  King^s  time  had  more 
or  less  thrown  offBurmsa  domination." 

The  laie  Dynasty, — ^The  dynasty  that  terminated  in  the  deposition  of 
Theebaw  was  originally  founded  by  Alaungpaya  in  1752,  who,  with  a 
career  similar  to  Sivagee  and  the  other  founders  of  the  Mahratta 
dynasties  in  India,  was  originally  a  bold  hunter^then  a  dacoit,  who, 
having  first  established  himself  as  a  local  leader,  gradually  extended  his 
authority  over  the  whole  of  Burma,  including  Arakan,  Pegu,  and 
Tenasserim,  to  the  sea  and  the  borders  of  *Siam.  His  descendants  held 
this  empire  intact  until  1826,  when,  after  the  first  Burmese  war,  the 
provinces  of  Arakan  and  Tennsscrim  were  ceded  to  the  British  ;  and  in 
1852,  after  the  second  Burmese  war,  the  jirovince  of  Pegu  and  the  deltas 
of  the  Irrawaddy  and  the  Sittang  were  further  annexed  to  the  some 
Power. 

Ofiw.w  of  the  War. — The  causes  of  the  late  war  an»i  subsequent 
capture  of  the  remaining  provinces  of  tlie  Burmese  Euipire  may  thus  be 
briefly  stated : — 

The  Burmese  Government  advancctl  an  enormous  claim  against  a 
trading  company  of  British  merchants,  and  absolutely  refused  the 
request  of  the  Chief  Commissioner  to  stay  juoceodings  until  an  im})artial 
investigation  of  the  charges  could  be  made.    At  the  same  time,  it  was 

1  Rangoon,  1887. 
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more  than  suspected  that  King  Theebaw  was  allowing  kimseii'  to  be  in- 
tiuenced  by  European  Powers  other  tban  the  British.  Tlie  Indian 
Viceroy  required  that  the  Kiiiir  sliould  suspend  action  in  the  execution  of 
the  decree  against  British  aubjecls,  that  he  should  receive  as  envoy  an 
agent  of  the  Indian  Government,  and  that  he  should  in  future  regulate 
the  external  relations  of  the  ronntry  in  accordance  with  the  advice  of  the 
Government  of  India.  The  \'iceroy's  ultimatum  w-ah  contemptuously 
refused. 

The  Annemiion  to  India, — On  November  14,  1885,  a  British  force 
crosied  the  frontier,  and  on  the  28th  occupied  Mandalay,  captured  tka 
King^  and  aent  him  as  a  priaoner-of-State  to  India.  On  lat  Jaauaky  1886^ 
by  the  Viceroy's  proclamation,  Upper  Burma  was  annexed  to  the  British 
Indian  Empire.  Since  that  time  the  history  of  the  administration  d  the 
province  has  been  one  of  gradual  occupation  and  pacification. 

For  some  months  the  experiment  was  made  of  utilising  the  old 
Burmese  Government  machinery :  the  Hlutdaw,  the  former  royal  CJoundl 
of  State,  was  at  first  retained ;  but  it  hardly  survived  three  months. 

We  N€W  Bistri^ls. — The  country  was  thereafter  divided  into  seveuteoi 
districts,  under  charge  of  civil  officers,  responsible  to  the  Chief  Conmiis- 
sioner. 

Instructions  were  furnished  to  these  officers  by  the  Chief  Commissioner ; 
they  were  approved  by  the  Government  of  India ;  and  they  formed  the  kw 
of  Upper  Burma  from  March  till  November,  when  the  Indian  penal  and  civil 
procedure  codes  were  introduced,  with  modifications,  and  the  parts  relating 
to  excise  and  revenue  administration  are  still  in  force.  "  By  these  instruc- 
tions each  district  was  placed  in  cliari^c  of  a  civil  ollicer,  who  was  invested 
with  the  full  [>owers  of  a  Deputy  Commissioner,  and,  in  criminal  matters, 
with  power  to  try  as  a  ni;ii:istr;jte  any  ease,  and  to  pass  any  seuteuce. 
The  Deputy  Commissioner  w.ia  al.su  invest^'d  with  full  power  to  revise  the 
proceedings  of  any  subordinati-  magistrate  or  othcial,  and  to  pass  any 
order,  except  an  order  enhancing  a  sentence.  In  criminal  matters  the 
Courts  were  to  be  guided  as  tm  a.s  po-ssibh;  by  the  provisions  of  the  Code 
of  Criminal  Procedure,  the  Penal  Code,  and  the  Evidence  Act,  But 
dacoity  or  robbery  was  made  punishable  with  death,  though  magistrates 
were  instructed  to  pass  capital  sentences  only  in  very  heinous  cases.  In 
order  to  provide  a  safeguard  against  undue  severity  in  the  infliction  of 
punishments,  it  was  ordered  that  no  capital  sentence  should  be  carried  out 
except  after  confirmation  by  the  Chief  Commissioner.  No  regular  appesb 
were  allowed  from  any  decision ;  but  it  was  open  for  any  one  who  fett 
aggrieved  by  the  decision  of  a  subordinate  officer  to  move  the  Deputy 
Commissioner  to  revise  the  order,  and  for  any  one  who  demurred  to  sa 
order  passed  by  a  Deputy  Commissioner  to  bring  the  matter  to  the  notios 
of  the  Chief  Commissioner.  In  revenue  matters  the  customs  of  the  country 
were  as  far  as  possible  to  be  observed,  save  that  no  monopoly  (except 
that  of  precious  stones)  was  allowed,  and  no  customs  or  teanaport  duties 
were  levied.   As  regards  excise  administration,  in  accordance  with  the 
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cDitom  of  th«  eoantry,  the  aale  of  opium  aod  of  intoxieating  liquon  to 
BamuDs  was  prohibited.  But  a  limited  number  of  Hoences  were  issued 
for  the  sale  of  liquors  to  persons  not  of  Burmeie  race,  and  the  Chinese 
were  specially  exempted  from  the  restrictions  imposed  on  the  traffic  in 

opium.  In  carrying  out  these  instructions  Deputy  Commissioners  worked 
for  some  time  directly  under  the  orders  of  the  Chief  Commissioner.  In 
June,  however,  a  Commissioner  was  appointed  for  the  remote  districts  of 
Xingyan  and  Yam^thin  on  the  south-east  of  the  province,  and  in  August 

and  September  the  remainder  of  the  province  was  divided  into  three 
Commiii.sionerslups.  The  distribution  of  divisioiis  and  district  is  as 
follows : — 

{Mandalay. 
Bhamo. 
Katha. 
Ruby  Mines. 
ShweboL 

(Am 
Sagaing. 
Kyauks^. 
Ye-u. 
Chindwin. 

/  Myingyan. 

The  Southern  Division   ) 

\  Minbu. 

V  Tanngdwingyl 

j  Meiktila. 

Ningyan. 


The  Eastern  Division   -j  Yamithin. 


"  As  soon  as  Commissioners  were  appointed,  the  Chief  Commissioner 
delegated  to  those  officers  the  functions  of  confirming  capital  sentences 
in  their  divisions,  and  of  revising  and  supeiintending  the  proceedings  of 
District  Officers,  thus  making  them  responsible  chiefs  in  all  departments 

for  their  respective  divisions." 

This  arrangement  is  practieally  the  turning  of  the  districts  of  Upper 
Burma  into,  wliat  are  termed  in  India,  non-regnhition  provinces — of  which 
the  Punjab  and  Oudh  are  the  most  prominent  exeiuphirs. 

77'"  Shun  States. — The  Shan  States,  howevor — that  great  group  of  semi- 
mdependent  states — are  to  be  treated  as  *"politicar'  territory.  That  is, they 
are  to  be  governed  by  their  own  chiefs,  through  British  political  oflRcers,  on 
the  same  principle  that  the  Native  State  Temtories  in  lii  li  i  are  governed. 
"  It  is  proposed  that  tliese  States  should  continue  to  he  atiuuuistercd  by 
their  own  Chiefs  or  Sawbwas,  and  tluit  the  British  Government  should 
interfere  a-^  Uiili  as  possible  with  their  internal  economy  so  long  as  they 
keep  the  peace  among  themselves,  and  pay  a  moderate  tribute.  Notioes 
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proclaiming  these  intentions  were  sent  early  in  the  current  year  to  the 
Shan  States,  and  special  communications  have  been  addressed  to  the 
principal  Sawbwas,  It  was  intended  that  a  Political  Officer,  with  a  suit- 
able escort,  should  visit  the  Shan  country  last  cold  weather  for  the 
purpose  of  meeting  with  the  Sawbwas,  receiving'  thoir  submission,  and 
confirming  them  in  their  chieftainshif>'^,  assuring  tiieui  of  the  goodwill 
and  friendly  intentions  of  the  Britisii  Govt  rnment,  and  fixing  the  revenue 
payable  by  each  State.  It  was  further  proposed  that  the  Political  Officer 
should,  with  the  consent  of  a  friendly  Sawbwa,  fix  hia  headquarters  in  a 
healthy  place  in  one  of  the  ])rincipal  States,  and  remain  there  as  permanent 
Resident  and  Supcriutendent.  It  was  found  im))ossible  to  carry  out  tlua 
programme  in  the  early  part  of  the  current  year.  Meanwhile  the  shock 
of  the  overthrow  of  the  Bnrmeae  kingdom  has  been  felt  in  the  Shan  States. 
Id  acme,  such  as  Nyaungywd,  the  rulers  have  been  deposed  and  replaced 
by  snceeaalul  rivals;  in  others,  such  as  Thibaw,  Mond,  and  Yatsank, 
fonaer  rulers,  dispossessed  of  their  territories  in  the  time  of  the  late  king, 
have  made  efforts  more  or  leas  snccessful  to  regain  their  ancient  dignit} ; 
in  others,  such  as  Thdns6,  anarchy  prevails  Some  Sawbwas  have  jcinsd 
the  Linbin  Prince,  a  son  of  the  late  Einshemin,  and  therefore  a  first 
cousin  of  the  ex-king,  and  propose  to  form  a  confederacy  undw  hii 
sovereignty.  Two  powerful  chiefs,  those  of  Thibaw  in  the  north  and  of 
Kyaungywd  in  the  south,  have  given  in  their  unqualified  submission  to  ths 
British  Government,  and  may  be  depended  upon  to  render  us  active 
assistance.  Other  States  are  wavering.  It  is  possible  that^  when  ao 
English  force  visits  the  Shan  States,  opposition  w\\\  die  away,  and  order 
will  be  restored  without  difficulty.  A  Political  Officer,  supported  by  a 
sufficient  armed  force,  was  to  reach  the  Shan  plateau  before  the  end  of 
January  1887.  Our  main  interests  in  respect  of  the  Shan  States  are  the 
maintenance  of  peace  on  our  borders,  and  among  the  Shan  States  them- 
selves the  opening  out  of  the  trade  routes,  and  the  realisation  of  a 
moderate  tribute  in  return  for  the  abolition  of  the  import  and  transport 
duties  formerly  levied  on  merchandise  brous^ht  into  Upper  Burma,  The 
attention  of  the  Political  Officer  will  be  devoted  to  these  matters." 

Since  //(/'  Aiinrxaimi. — The  detailed  history  of  all  the  districts  is  mnch 
the  same.  The  policy  was  to  stamp  out  dacoity  first  by  flying  columns 
and  regular  military  expeditions.  Posts  w«re  formed ;  military  police 
established  ;  robber  bands — the  only  armed  resistance — broken  up  in 
detail.  Peace  and  (paeLiiess  is  being  gradually  restored.  Confidence  in 
the  new  Goveriunent's  determination  to  maintain  order  shows  itself  in 
gradual  revival  of  trade. 

At  Mandalay,  in  the  hot  weather,  many  fires  broke  out,  consuming 
over  3000  houses — about  one-tenth  of  the  total  number  of  houses  of  the 
city  and  its  suburbs.  Though,  no  doubt,  many  of  these  fires  were  the  work 
of  incendiaries,  most,  it  is  belieyed,  were  accidental,  as  it  is  stated  that 
the  fires  were  not  more  frequent  or  destructive  than  in  some  previous 
yean.   But  in  August  a  very  serious  disaster  occurred.   **The  part  of 
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the  town  of  llandiilay  which  adjoius  the  river  Irrawaddy  U  protected  from 
floods  by  an  earthwork  embankment.  In  8pite  of  the  precautions  which 
were  taken  by  the  local  Civil  and  Public  Works  Officers,  the  river,  which 
rose  to  a  height  unapproached  for  the  past  sixty  years,  broke  through  the 
embankment  at  a  place  where  the  engineers  and  local  Burmese  officials 
had  not  anticipated  danger,  and  innndatcd  all  the  low-lying  jjarLs  of  the 
town.  Much  destnietion  of  property  and  some  loss  of  life  resulted. 
Arrangements  wore  mailc  the  day  after  the  occurrence  of  the  breach  to 
provi«le  food  for  those  absolutely  destitute,  and  soon  afterwards  a  regnlai' 
system  of  relief  distribution  was  organised  under  the  Chief  Commission er's 
orders.  Relief  works  were  •opened,  and  all  that  was  possible  was  <iuiic  to 
mitigate  the  sufferings  of  tho!»c  who  had  undergone  loss.  The  fact  that 
the  night  on  which  the  inundation  occurred  was  not  marked  by  the 
ilightest  disturbance  is  an  indication  of  the  state  of  order  to  which  the 
town  had  been  reduced." 

MUUary  Louea, — The  work  of  the  miJttaty  expeditions  was  not  done 
without  very  serious  loss.  About  180  encounters  were  fought^  and 
11  officers  and  80  soldiers  were  killed  in  action  or  died  of  their  wounds. 
But  the  climate  was  more  deadly  than  the  enemy.  Eleven  officers  and 
919  soldiers  died  from  disease,  while  76  officers  and  1956  soldiers  were 
invalided. 

Pdiee  AdmuUsiratiaik — The  greater  military  operations  being  now 
praetically  complete,  the  police  administration  becomes  the  most  im- 
portant of  the  immediate  Executive  requirements.  During  the  year 
several  levies  of  military  police  were  formed  to  take  possession  of  the 
country  conquered  for  them  by  the  army.  These  levies  were  chiefly 
recruited  in  Northern  India,  and  from  the  Gurkhas  and  other  hill  tribes^ 
with  a  small  force  of  native  Burmese  for  detective  and  purely  police 
duties.  They  did  excellent  service  in  the  Maufhilay,  Sagaing,  and 
Chindwin  districts ;  but  in  November  it  was  found  nccossaiy  to 
enlarge  the  police  force,  and  ''the  final  rccouiiiiendations  now  hcfinf'  the 
Government  of  India  provide  for  the  enlistment  of  a  force,  includnig  the 
police  alrea'ly  sanctioned,  of  16,000  men.  Of  these  it  is  proposed  that  at 
first  90u0  shall  be  recruited  from  India  and  7000  from  Bui  ma.  In  the 
course  of  time  the  foreign  and  local  police  will  each  consist  of  8000  men. 
The  whole  of  this  force  will  be  .subjectefl  to  military  thill  and  discipline, 
and  will  be  enrolled  for  service  for  tliree  years.  For  each  district  a 
separate  battalion  will  be  formed,  consisting  of  a  fixed  number  of  foreign 
and  local  police,  under  the  command  of  a  military  officer,  for  the  purposes 
of  training  and  discipline,  and  under  the  orders  of  the  local  police  ofiicers 
for  ordinary  police  work.  The  attempt  to  drill  and  discipline  Bnnnans, 
ffluuis,  Karens,  Kachios,  and  other  natives  of  the  province  has  not  hitherto 
been  systematically  mad&  The  experiment  is  being  tried  in  Mandalay 
and,  so  far,  the  result  is  promising.  There  seems  no  reason  why  the  natives 
of  Burma  should  not  in  time  provide  a  valuable  contingent  for  military 
poUee  purposes." 
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Resources  of  Upper  Burrmi. — Of  the  resources  of  the  country,  which  it 
will  lie  the  future  privilege  of  our  fellow-countrymen  to  exploit  and 
develop,  but  little  :is  yet  roally  known.  "Besides  agricultural  pro- 
ducts, such  as  rice,  wheat,  maize,  and  other  cereals,  which  are  grown  in 
many  parts  of  Upper  Burma  in  large  (pujntities,  the  country  was  believed 
to  be  rich  in  mineral  wealth.  A  scientific  examination  oi  Uie  mmeral 
lesoiirces  of  the  province  has  been  begun  by  the  Geological  Survey. 
Pending  the  completion  of  that  examination,  some  ascertained  facts  bear- 
ing on  the  Hubject  may  be  provisionally  recorded.  The  country  about 
Mogok,  to  the  north-east  of  the  Mandalay  district,  is  the  richest,  if  not  the 
only,  ruby-producing  tract  yet  discovered.  The  ruby  mines  and  the 
])rod»ice  thereof  are,  and  always  have  been,  a  State  monopoly.  The 
inhabitants  of  this  tract  are  said  to  have  certain  undefined  rights  of  work- 
ing lor  rubies,  subject  to  their  selling  all  the  output  to  Ctoremmeiit  or  iti* 
nomineeB.  One  of  the  first  duties  of  the  Deputy  Commissioner  of  the 
new  district  will  be  to  verify  what  the  rights  of  the  people  retlly  are,  sad 
how  far  they  are  supported  by  acknowledged  eustomor  conoesdon  by  past 
rulers  of  Ava.  The  late  King  claimed  as  royal  perquisites  all  the  rubies 
above  a  certain  weight.  This  claim  caused  the  finders  either  to  secrete  or 
break  up  the  large  and  more  valuable  stones.  Still,  the  King  used  to  get 
from  the  monopoly  a  yearly  revenue  of  considerable  amount  Anrange- 
ments  are  now  under  consideration  for  working  the  mines  either  by  the 
agency  of  lessees  or  otherwise,  and  for  realising  a  revenue  therefrom. 

Of  gold  and  silver  mines  nothing  trustworthy  is  known.  Gold- 
washing  is  practised  in  the  Katha  district ;  but  as  far  as  can  be  aaoertained 
the  result  is  of  no  great  value. 

"  Jade  is  found  in  large  quantity,  and  amber  in  small  quantities,  about 
the  head- waters  of  the  Chindwin,  the  Mogaung,  and  other  higher  affluents 
of  the  Irrawaddy.  The  dealers  in  and  the  users  of  jade  are  Chinese 
merchants.  The  stone  i<  a  Government  mon<*j'nly,  and  the  farmer  of  the 
monopoly  has  in  past  times  ]>aid  as  much  as  £.^)000  a  year.  The  i  i  l' 
ev])nrted  through  Lower  Burma  sea]»orts  used  to  be  valued  at  £(iO,OUU  i  j 
£70,000  a  year,  and  a  good  deal  went  to  China  rid  Bhamo.  Very  small 
pieces  of  jade  of  the  best  quality  sometimes  fetch  enormous  prices  ;  but, 
on  the  other  hand,  great  blocks  which  do  not  meet  the  connoisseur's  views 
go  for  next  to  nothing;  and  the  only  rnarkets  for  jade  areChiii.i  an  J  •  a])an. 

"  But  the  most  valuable  of  the  Up^Mjr  Burma  minerals  is  likely  to  be 
coal,  which  is  found  in  quantity  at — 

(i.)  The  Thingadaw  coal-field,  on  the  left  bank  of  the  Irrawaddy, 
some  70  miles  above  Mandalay,  and  within  a  few  miles  of 
the  river ; 

(ii.)  The  Kal^  coal-field,  about  150  miles  up  the  Chindwin  Biver,  and 

3  miles  from  the  main  stream ; 
(iii.)  The  Fbnlaung  coal-field,  with  the  most  accessible  known  onterop 

at  Myittba,  near  Hlaingdet ; 
(iv.)  More  than  one  place  on  the  Shan  plateau. 
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"  Coalfield  No.  1  was  examined  and  reported  upon  by  Dr.  Oldham,  and 
a  consignment  of  the  coal  was  tried  on  the  King's  steamers.    Coal  from 
the  Kale  field  ha.s  been  burnt  this  year  and  in  past  years  on  the  Chindwin 
steiimci-s,  and  is  pronounced  to  be  excellent  fuel.    The  seams  are  thick, 
and  the  di})  of  the  strata  is  moderate.    Several  tons  from  the  Panlaung 
outcrop  wen    brought  ^omf^  years  ago  to  Mandain}'  for  trial;  but  no 
account  of  the  result  of  the  trial  can  be  found.    It  in  i}  lie  hoped  that, 
after  these  coal  sources  have  been  inspected  and  reported  on  by  the 
Officer  of  the  Geological  Survey,  who  has  lately  arrived,  capitalists  will 
before  long  come  forward  to  work  tlie  (^oal.    When  the  railway  opens  to 
Mandalay  there  should  be  an  annual  demand  for  20,000  or  30,000  tons  of 
the  Thingadaw  coal,  if  it  proves  to  be  good  fuel.    If  a  branch  railwiiy 
ever  comes  to  Myingyan,  there  ought  to  be  an  active  demand  for  the  Kal* 
coal.    Meanwhile,  arrangements  have  been  made  for  raising  and  stocking 
1000  tons  of  the  KtAh  coal  on  the  Ghmdwm/3  mfles  from  the  quarry,  for 
the  use  of  steamers  on  the  Chindwin.  It  may  be  hoped  that  before  Icmg 
the  extraction  of  coal  will  be  started  at  one  or  more  of  the  coal-fielda 
described  above." 

Fublk  Works, — The  public  worla  hitherto  undertaken  have  naturally 
been  principally  militaiy  and  police  buildings — ^banracks,  hospitsls,  jails, 
defensible  police  posts.  Roads  and  jungle  clearing  have  also  been 
began-  Attention  has  been  drawn  to  irrigation  works,  and  arrange- 
ments  have  been  made  for  the  repair  and  reconstruction  of  the  Mui- 
delay  embankment  of  the  Irrawaddy.  "But  the  most  important  of 
the  works  undertaken  or  projected  daring  tlie  current  year  is  the  railway 
from  Toungoo  to  Mandalay.  Some  years  back,  when  the  railway  was 
first  made  to  Prome,  it  was  intended  to  carry  the  line  on  to  Allanmyo, 
and  it  was  expected  that  the  railway  of  the  future  to  Mandalay  would  be 
carried  up  the  Irrawaddy  Valley.  But  we  have  now  learnt  more  of  the 
coiintr}'  beyond  Toungoo,  and  we  have  a^fcrtainpfl  that  the  hill  range 
known  as  the  Pegu  Yoma  sinks  almost  to  nothing  about  YnTn'^thin. 
For  some  time  most  people  acquainted  with  Burma  have  been  .satisfied 
that  ihv  Mandalay  Bailway  ought  to  start  from  Toungoo  rather  than 
from  Piome." 

The  arguments  in  favour  of  the  Toungoo  route  are  briefly  as 
follows : — 

"The  distance  from  Toungoo  to  Mandalay  is,  probably,  about  GO  miles 
leas  than  from  Prome  to  Mandalay  ;  the  country  and  the  marts  along  the 
Irrawaddy  Valley  are  adequately  served  by  the  Irrawaddy  river,  with  its 
steamers  and  boats,  wheress  the  tract  fit»m  Kingyan  to  Ryauksi  and 
Mandalay  is  absolutely  without  any  means  of  through  conimunicatton 
whatever ;  it  is  muoh  better  to  carry  a  railway  through  a  land-locked 
tract  without  communications  than  to  put  it  down  alongside  a  fine 
navigable  river;  the  Toungoo  route  serves  the  passes  and  caravan 
paths  into  the  Shan  States ;  some  of  the  stations  will  be  within  a 
doaen  miles  or  so  of  the  mouths  of  the  Shan  passes,  whereas  the  Irra- 
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widdy  Valley  toule  would  be  scom  of  milet  from  the  oearest  oi  tbe 
passes  into  the  Sbui  hills ;  the  Toungoo  route  is  more  likely  to  go  nesr 
eoal^  BotUNies  than  the  Prome  route.  For  these  reasons  it  seems  clear 
that  the  Tonngoo  roate  is  preferable  to  the  Prome  and  Lrawaddy  Valley 
route. 

"Beyond  Tonngoo  the  first  obligatory  point  is  Ningyan,  a  town  of 
about  12,000  inhabitants,  a  place  of  considerable  timber  trade,  and  amait 
to  which  Shan  caravans  much  resort.  The  line  from  Toungoo  to  Kingyao 
has  been  surveyed  and  aligned  by  the  railway  engineers.  The  distance  is 
59  miles  ;  the  levels  show  a  rise  of  140  feet  between  Toungoo  and  Ning- 
yan ;  tho  only  Iiiflt  stream  is  the  Swa,  which  will  perhaps  require  350 
feet  of  waterway,  with  two  openings  of  100  feet.  Beyond  Ningyan  the 
line  must  go  up  the  valley,  at  places  barely  15  miles  broad,  hetueen 
tlie  Shan  hills  on  the  east  and  the  Pegu  ^  onia  range  on  the  west.  This 
valley  leads  straight  to  Yamethin,  which  is  tho  largest  trade  mart  between 
Ningyan  and  towns  on  the  Irrawaddy  river.  Yamethin  is  at  tho  water- 
parting  between  the  Irrawaddy  and  Sittang  rivers.  Yamethin  is  proljably 
the  highest  point  on  the  line  to  ^landalay  ;  acconling  to  barometrical 
readings,  it  is  about  300  feet  above  rail-level  at  Ningyan,  or  440  feet 
above  Toungoo.  This  section  from  Ning3-an  to  Yamethin  is  altout  55 
miles  in  length;  it  crosses  two  considerable  streams,  the  Xgaleik,  close  to 
Ningyan,  and  the  Sinth^  which  will  require  respecti\  ely  about  GOi)  and 
1000  feet  of  waterway.  The  line  has  been  reconnoitred,  and  a  traverse 
has  been  made  from  Ningyan  to  Yamethin,  and  the  survey  of  that  part  of 
the  line  is  now  being  pushed  on. 

"  North  of  Yamethin  the  Ime  will  take  the  best  and  stiaightest  route 
for  Kyauksi.  Notes  taken  from  the  mouths  of  natives  who  know  this 
route  seem  to  show  that  the  line  would  go  by  ^awhw^  Nyaung)'aii, 
Wundwin,  to  a  point  on  the  Panlaung  river  near  Myittha,  whence  it  would 
run  strai^t  into  Kyauks^.  A  reconnaissance  of  the  route  from  Pyawbwft 
to  the  Panlaung  riyer  has  been  made,  and  no  high  ground  has  been 
encountered.  This  section,  from  Yamethin  to  the  Panlaun^^  may  be 
about  56  miles ;  it  will  have  to  cross  the  Samdn  river,  and  may  hare  to 
cross  it  twice.  The  Panlaung  bridge  will  not  be  a  formidable  affair.  The 
section  from  the  Panlaung  river  to  Mandalay  is  about  50  miles.  This 
length,  from  Mandalay  to  Kyaiiksi,  has  been  surveyed,  and  the  site  for 
the  bridge  over  the  Myitng^  has  been  selected.  The  several  sections  stand 
thus — 


>  It  is  not  po«lbl«  to  bo  confident  about  ooil  sonroes  nntil  thef  hmn  been  examined  and 

tostod  by  compotent  profewiional  men.  Circamstantial  reports  have  been  made  by  BarmeM 
ami  Sh.m  infortnaiits  of  coal  in  the  Shan  States  about  20  miles  from  Hlainglot  and  of  coal  on 
the  river  Fanlaung,  within  moderate  distance  of  the  propoticd  railway  alignment.  The  truth  of 
these  reporta  was  to  be  invecUgated  in  Fbbmaiy  1887  hj  aa  officer  of  ttio  Geological  Survey. 
A  Shan  Sawbwa  and  a  Burmese  thugji  both  declared  to  the  Chief  Commissioner  of  Yam  thin 
on  the  28th  Mny,  th:it  they  suw  large  specimens  of  coal  taken  from  a  pit  on  the  Panlaung 
River,  and  carried  to  Mandalay  in  the  time  of  King  Mindon  Min. 
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MUm. 

L— Toimgoo  to  Ningyan,  already  surr^ed,  .  60 

II. — Ningyan  to  Yam^thin,  being  reconnoitred,  well  known,  56 

m. — YamMhin  to  Panlaung  River,  about      ,  .70 
IV.— Paiilaung  River  to  Miinflalay,  surveyed  and  reconnoitred,  60 
Add  for  possible  uuder-estimate  or  deflections,  .  6 

Total,  .840 

The  cost  of  the  line  is  estimated  at  about  183  lakhs  of  ru|)ees,  or,  at  an 
exehaoge  o£  Is.  6d.  per  rupee,  about  £1,372,000.  Sanction  to  its  con- 
struction was  received  early  in  November,  and  work  was  at  once  begun  at 
Toungoo  and  Ningyan,  and  a  little  later  at  Mandalay.  It  is  hoped  that 
rails  will  be  laid  from  Toungoo  to  Ningyan  and  from  Mandalay  ta 
K}  auks('  before  July  next.  Btit  the  achievement  of  this  result  depends 
much  on  the  early  arrival  of  rails  from  Kiigland. 

"In  connection  with  the  subject  of  the  improvement  of  comraunica- 
tious  may  be  mentioned  the  .stej^s  taken  to  o})en  up  new  lines  of  commnni- 
catioii  by  water.  The  water  routes  of  Upper  Burma  consist  mainly  of 
tbe  Irrawaddy  river  and  it.s  tributaries  ;  the  river  Sittang  is  for  a  part  of 
the  year  navigable  through  a  part  of  the  Ningyau  district  in  the  extreme 
south  east  corner  of  the  country.  The  Irrawaddy  Flotilla  Company  have 
for  many  years  kept  a  fleet  of  fine  river  steamers  iilying  on  the  U[>]ier  and 
lower  wat€rs  of  the  Ii  idw  aiKl} .  The}-  enjoy  a  Government  subsidy  for 
carrying  the  mails  and  maintaining  a  regiUar  packet  service  to  Mandalay 
and  Bhamo.  The  amount  of  the  subsidy  was  reduced  by  30  per  cent  in 
December  1886.  Notwithstanding  this  reduction,  the  Flotilla  Company 
haTo  done  much  more  for  the  country  since  annexation  than  they  did 
before.  Th^  have  put  on  express  single-handed  steamers  to  run,  once  a 
week  each  way,  between  Lower  Burma  and  Mandalay ;  the}  run  regular 
weekly  stesmers  to  and  from  Bhamo  instead  of  monthly  or  fortnightly 
steamers,  as  stipulated  in  the  former  contract  ]  they  have  put  steamers  on 
short  intennediate  runs  from  Mandalay  to  Kyaukmyanng,  and  from 
Mandalay  to  Myinmu ;  they  have  begun  to  ply  regularly  on  the  Myitng^ 
river ;  and  during  the  rsiny  season  they  ran  steamers  on  the  Chindwin. 
All  these  additional  lines  ave  establi^ed  since  the  annexation ;  they 
are  of  great  benefit  to  the  country  ;  in  process  of  time  the  Flotilla  Com* 
pany  will  probably  make  a  profit  by  them ;  and  two  of  them  are  perhaps 
alr^idy  paying  their  way.  For  these  new  linos  the  Cbmpany  have  up  to 
the  present  time  received  no  subsidy ;  but  they  get,  as  a  matter  of  course, 
a  good  deal  of  Government  custom ;  and  a  subsidy  is  to  be  paid  when 
steamers  are  run  regularly  throughout  the  year  on  the  Chindwin  river. 
A  small  guard  of  troops  or  disciplincfl  police  is  placed  on  every  steamer. 
So  far,  not  a  single  steamer  has  been  attacked  either  when  j>lying  or  when 
anchored  for  the  night.  No  steamer  on  the  Irrawaddy  or  its  tributaries 
has  been  fired  upon  since  the  Expedition  came  up  in  November  last, 
except  tbe  first  few  steamers  that  took  troops  to  the  Upper  Chindwin. 
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Even  on  thnt  ri\  er  no  stciiTiu'i  h:\9.  hePTi  fired  on  since  the  8th  June,  two 
days  before  British  troops  occupied  KindaL.  To  patrol  the  rivers,  to  keep 
down  river  piracy,  to  prevent  armed  bands  of  rebels  or  dacoits  crossing 
the  rivers,  and  to  facilitate  the  movement  of  troops  from  place  to  place, 
there  are  on  the  Irrawaddy  and  its  tributaries  three  large  Government 
steamers  and  a  number  of  smaller  armed  launches.  Additions  to  this 
armed  flotilla  will  soon  be  made,  for  at  jjresent  the  native  boat  trade  on 
the  Irrawaddy  is  by  no  means  safe  from  river  piracy,  and  the  river  trade 
has  in  consequence  declined  greatly. 

«  On  the  short  reach  of  the  Sittang,  which  is  navigable  from  Toungoo 
to  Kingyan  for  a  few  months  of  the  year,  the  Bombay  Bunna  Corporation, 
in  return  for  a  considerable  mbsidy,  maintained  during  the  wet  Beason  a 
service  of  lightdraught  launches.  But  the  depth  of  river  is  not  constant, 
and  the  service  worked  inegularly.'* 

This  is  in  outline  the  bare  official  report  of  the  new  province.  There 
are  many  points  on  which  we  would  hftve  liked  further  information,  bat 
for  which  we  may  have  to  wait  some  time.  The  development  of  resources— 
particularly  of  the  noble  teak  forests,  recklessly  and  wastefnlly  managed 
under  the  Burmese  Gk>vemment — will  alone  demand  carefid  administra- 
tion. 'We  have  heard  much,  though  in  a  more  or  less  vague  way,  of  minenl 
resources  and  stores  of  earth-ofl  (Rangoon  oil) — ^petroleum,  in  other  words, 
and  official  inf ormatkm  must  soon  reach  us  of  such  resources ;  but^  un- 
doubtedly, that  which  meet  interests  the  British  public  and  relegates 
local  development  to  a  second  place,  is  the  fact  that  this  last  annexa> 
tion  brings  our  Indian  Empire  to  the  frontier  of  China,  and  the  greatest 
opportunity  of  the  century  is  given  to  us  for  opening  new  marketSi  and 
reaching  the  teeming  millions  of  a  nation  of  bom  traders. 

It  is  only  five  years  since  oar  two  townsmen,  Archibald  Colquhoun 
and  Charles  Wahab,  worked  their  way  from  China  to  Burma,  in  the 
hopes  of  establishing  a  trade  route  between  India  and  China,  and  already 
the  territ<)ry  to  the  Cbin^se  frontier  is  in  our  own  possession.  The  scheme 
of  Mr.  Cohiuhoun  an  l  Mr.  Holt  Uallett,  of  connecting  Burma  and  China 
by  a  raihvay  from  Moulmcin,  through  Siam  and  the  Siamese  and  Burmese 
Shan  States,  is  undoubtedly  the  great  scheme  before  the  country.  It  was 
fully  explained  by  these  gentlemen  last  year  to  the  Scottish  Geographical 
Society.^  Since  then,  China  has  declared  for  railways,  and  this  has 
made  the  scheme  still  more  practicable.  That  the  difHculties— financial 
and  political,  rather  than  })hysical — may  be  great,  is  true,  but  they  are 
surely  not  insuriiu>untal)lc  ;  and  the  result  would  be  an  enormouo  iuipetus 
to  the  languishing  trade  of  Great  Britain, — the  scheme  being  worthy  of 
the  most  earnest  attention  of  every  one  interested  in  the  development  of 
British  industries.    Government  does  not  yet  countenance  the  scheme ; 


*  Sa^tM  OeograpMaU  Mogaaiiu,  ▼o1.  ii.  p.  78. 
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but  it  must  be  remeinl)ered  that,  in  the  ultimatum  addressed  by  the 
Government  of  India  to  King  Theeliaw,  one  of  the  points  was  "  to  afford 
facilities  for  opening  up  British  trade  with  China and  if  Theebaw  were 
required  to  do  this,  much  more  were  our  own  new  Groverament  bound  to 
promote  any  practicable  scheme.  W.  B.  B, 

.Vote.— In  connection  with  this  subject  slionUl  be  li-ad  Mr.  Hott  Hallett's  Address  to  the 
Birmingham  C}i amber  of  Commerce,  May  1887,  entitled  Burmah,  wr  ^  (o  the  Markets 
o/  Western  a»d  C«Urai  China  (London :  P.  S.  King  and  Son),  in  whick  the  subject  is 
fnlly  diKim«d.) 


ME.  FULFORD'S  JOUKNEYS  IN  MANCHURIA. 

Thb  following  detoila  of  a  joamey  in  Manchuria  are  excerpted  from 
Mr.  Fulford's  Report,  recently  pabUsHed  as  a  Parliamentary  Paper,  Ghina^ 
No,  1887  [C.  50i8].  Mr.  Fulfoid»  a  Student  Interpreter,  started  from 
Ying-tsii  (Ying  tza  of  the  map),  a  town  near  the  Gulf  of  Liao-Tung,  and 
passing  by  Mukden,  travelled  across  country  to  the  valley  of  the  Yaloo. 
This  he  reached  at  Mao'erh  Shan,  where  it  is  a  fine  stzeam  300  yards  broad, 
with  a  maximum  depth  of  12  feet.  Aa  there  proved  to  be  no  road  up  the 
valley  by  which  he  could  proceed  to  Hunchun,  he  struck  across  a  spur  of 
the  Long  White  Mountains  (Shan-arlin)  to  the  upper  valley  of  the  Sungari, 
one  of  the  important  tributaries  of  the  Amur.  This  ridge,  which  had  a 
height  of  2600  feet^  was  well  wooded  with  fir,  elm,  oak,  plane,  walnut^ 
birch,  larch,  and  pine,  and  a  thick  undeigrowth.  Tlie  highest  portions 
are  inhabited  by  a  republic  of  hardy  hunters,  mostly  from  Shan-tung, 
who,  finding  no  sufficient  protection  at  the  hands  of  the  Chinese  authori^ 
ties  at  Kirin,  have  formed  themselves  into  guilds,  who  promulgate  strin- 
gent rules  in  regard  to  robbery  and  harbouring  bad  characters,  as  well 
as  in  regard  to  the  inroads  of  Coreans  from  across  the  bnrder.  At  Tang- 
ho  Kow  is  the  meeting-house  of  the  guild  of  the  surrounding  country. 
A  detour  was  made  to  visit  tlie  sources  of  the  Sungari,  which  are 
thu.s  described  : — "  On  the  summit  of  the  Pai  Shan,  about  8000  feet 
above  tlie  sea,  lies  un  extinct  cruter,  the  pumice  from  which  extends 
down  the  sides  of  the  mountain  for  1000  feet,  and  gives  it  the 
whitish  appearance  to  which  its  name  refers.  The  view  from  the 
crater's  edge  was  well  worth  the  toilsome  cHmb — the  vivid  blue  of  an 
immense  lake  suddenly  bursting  on  the  sight,  and  contrasting  witli  the 
majesty  of  the  high  white  clitls.  An  outlet  wus  visible  in  the  north, 
which  the  guide  said  was  the  source  of  the  eastern  branch  of  the  Sun- 
gari From  the  slope  where  we  stood  (the  western)  flowed  the  western 
branch.  The  two  join  about  70  miles  north  of  Tang-ho  Kow."  In  the 
journey  to  this  eratw  the  traveUers  had  a  severe  experience  of  the  viru- 
lent character  of  the  insects  of  the  district — ^midges,  mosquitoes  and  gad- 
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flies.  "  No  description,"  aays  Mr.  Fulford,  *'  can  do  justice  to  tlie  midges. 
Id  full  sunshine  they  aro  scarcely  bearable  ;  and  in  the  shade  and  at  night 
they  grant  no  peace.  The  people  wear  lioods,  leaving  a  round  hole  for 
the  eyes  and  moath^  and  further  protect  themselves  by  a  piece  of  smokmg 
bark  suspended  from  the  front  of  their  caps.  Their  animals  must  also  he 
provided  at  night  with  densely  smoking  fires,  b)-  standing  over  which  they 
may  gain  some  relief.  The  hunters'  Imts  are  so  filled  with  the  pungent 
smoke  of  tlie  birt  h  wood  they  use  to  cook  their  food,  that  they  are  free 
from  the  nuisance.  At  every  h;ilt  in  the  forest  a  small  fire  is  lit,  aronnd 
.  which  the  men  may  have  a  quiet  pi])e."  Proceeding  down  the  Snngan 
valley  to  Kirin,  tlie  chief  town  of  tins  jcu  t  of  Manchuria,  Mr.  Fulford, 
after  almost  a  month detention  by  the  rains,  continued  to  journey  north- 
ward as  far  as  Tsi  tsi-har  (Pu  Ku-li  in  Chinese).  From  this  town,  sur- 
i(  im  led  by  a  mud  wall  some  T)  miles  in  circumference,  he  travelled  sonth- 
eu>L  10  liulan,  a  distance  of  200  miles  across  the  well-grassed  steppe. 
The  population  proved  exceedingly  scanty,  groups  of  eight  or  ten  Mongol 
huts  occurring  at  a  distance  of  20  miles.  Here  and  there  a  soda-boOer 
found  the  material  of  his  trade  in  the  surface  soil  The  town  of  Hulan 
was  reached  on  September  the  29th.  It  is  the  capital  of  a  wonderfully 
fertile  district  extending  100  miles  in  length,  between  the  Sungari  and  it» 
tributary  the  Hulan ;  and  at  present  it  is  the  focus  of  an  important  immi- 
gration  from  the  south.  The  number  of  laige  distilleries  in  the  district 
is  very  remarkable ;  and  the  spirit,  prepared  from  millet,  is  sent  to  all  parts 
of  the  country  in  wickerwork  jars.  Besides,  the  distillery  buildings,  sur- 
rounded by  strong  walls,  ser\  e  as  fortified  trading  posts,  of  no  small  value 
in  a  region  where  insecurity  of  life  and  property  i^  th(  irreat  <)b8tacle  of  fMTO- 
gross.  "Along  the  whole  of  our  route,*' says  Mr.  Fulford,  we  found  nowhere 
a  distinct  Manchu  population.  It  seemed  that  the  Manchus  were  collected 
in  the  principal  towns,  such  as  Kirin,  Petunah,  Tsi-tsi-har,  Ninguta,  and 
that  the  number  of  Manchu  agriculturists  must  ho  very  small."  Travelling 
along  the  north  bank  of  the  Sungari,  o\  er  undulating  country  mostly  uncul- 
tivated, vnth  mountains  close  by  on  the  north,  the  party  arrived  at  San 
Sing,  200  miles  east^by-north  from  Hulan.  'The  bitsiness  of  this  town 
of  10,000  inhabitants  was  chiefly  in  furs  and  in  fisli,  of  which  the  ta-ma- 
ha  (a  sui  L  of  saliuou)  and  the  .sturgeon  were  the  most  remarkable.  It  is 
thi^  ta-ma-ha  which  plays  so  great  a  part  in  the  economy  of  the  Fish 
Skin  Tatars,  who  e«at  its  tlesh,  burn  its  oil,  and  dress  in  its  skin.  Strik- 
ing southward  up  the  valley  of  the  Hurka,  Mr.  Fulford  proceeded  to 
Ninguta,  a  frontier  town  which  has  recently  grown  to  a  population  of 
30,000,  and  is  a  station  on  the  telcgrapli  line  from  Mukden  vid  Kirin. 
From  Ninguta  a  cart  road — a  very  bad  one,  it  is  true — leads  to  Huachw. 
This  is  a  town  of  5000  inhabitants,  owing  its  existence  to  its  situation 
as  the  frontier  town  on  the  Bussian  and  Gorean  border.  Trade,  savs 
Mr.  Fulford,  is  now  allowed  freely  with  the  Coreans,  who  cross  the 
boundary  (the  Tumen)  as  they  please.  A  few  are  farming  on  the  nottheni 
bank.   They  are  treated  with  contempt  by  the  Chinese,  who  invarisUy 
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address  them  as  "Men  of  the  Littlo  Nation/'  while  they  style  themselves 
as  "  Men  of  the  Great  N;ifion.''    Both  the  Hunehun  and  the  neighbour- 
ing Russian  district  depend  mainly  on  the  Coreans  for  their  supply  of 
beef.    Little  else  but  cattle,  some  intlifTerent  fruit,  and  a  small  amount 
of  grain  is  sold  by  the  Coreans  at  Iluuchuii.    They  get  in  return  manu- 
factured Chinese  goods  and  foreign  articles.    Crossing  the  Hnnchun  by 
a  ford,  the  travellers  found  themselves,  aft-er  a  level  I'ide  of  six  miles,  on 
a  low  watershed  between  that  river  and  the  streams  falling  into  Possiet 
harbour ;  and  there,  in  an  inn  yard,  they  saw  the  brass  pillar  erected  by 
the  Imperial  CSommUsioDer  Wu  Ta  Cheng  in  commemoration  of  his 
negotiatioiis  last  year  in  settlement  of  the  disputed  frontier.  The 
Russian  outpost  of  Schwanka  is  known  to  the  Chinese  as  Heng-ta-ho^tni ; 
the  forces  now  stationed  at  Nova  Kyiosk  (U.  New  Kiosk)  or  Yeu  Chi-ko 
will  be  remoYed  to  the  new  fort  as  soon  as  the  barracks  are  ready. 
After  yisiting  the  Russian  authorities,  Mr.  Fulford  returned  to  Hun- 
ehun ;  and  thence  he  returned  to  Kirin.     From  Kirin,"  he  writes,  "  we 
took  the  road  to  Kuan  Ch'eng-tsii,  80  miles  north-west^  being  desiroos 
of  seeing  that  busy  trading  town.   It  is  situated  on  tiie  I-tung  river  (a 
small  tributary  of  the  Sungari),  has  low  mud  walls,  one  big  street  two 
miles  from  north  to  south,  and  four  streets  running  eo^t  and  west,  the 
longest  three  miles.   The  population  may  be  estimated  at  70,000.   It  has 
on  the  north  and  west  a  fine  agricidtnral  district,  extending  50  miles  west 
to  the  Mongolian  prairie,  of  which  it  once  formed  part    It  is  now  treated 
in  the  same  way  as  the  Mongolian  portion  of  Tsi-tsi-har,  rent  being  paid 
to  the  Mongol  princes.  Chinese  officials  have  l)een  stationed  here  recently 
to  govern  the  Chinese  poimhition.  .  .  .  From  Ki-rni  Ch  eng-tzu  we  visited 
the  French  mission  station  at  Hsiao-pu-cbia-tzu,  a  village  of  about  1,000 
inhabitants,  all  converts."    Passing  f)n\vards  by  Ta-pu-cliia  tzu  and  other 
\v*']l-kno\vn  place>^,  Mr.  Fulford  reached  Mukden  on  11th  December,  and 
w.is  hospitably  entertained  by  the  Scottish  Presbyterian  Mission.  The 
name  of  Mr.  Ross,  he  says,  is  widely  known  both  in  the  city  and  as  far 
as  the  Corcan  border  on  the  east,  and  Dr.  Christie's  liospital  is  highly 
valued  Iwth  by  the  otliciaLs  and  tin-  people. 

Mr.  Fulford  supplies  several  curious  details  about  the  cultivation  of  the 
poppy  in  Manchuria,  where  it  is  subjected  to  no  restriction.  In  the 
country  near  Holan  opium  takes  the  place  of  money  as  a  circulatory 
medium.  Foreign  opium  is  little  used ;  besides  being  dearer  than  the 
native  article,  it  doee  not  last  so  well ;  and  it  has  been  practically  driven 
out  of  the  market  As  regards  the  minerals  of  Manchuria  there  is  not 
much  to  report — a  little  gold-washtng,  a  little  iron-smelting,  and  a  little 
coal-mining.  The  travellers  were  struck  by  the  absence  of  arcbffiological 
remains  in  the  district  they  traversed.  The  political  instability  of  the 
country,  and  the  severity  of  the  climate,  with  its  heavy  rainfall  and  result- 
ing denudation,  are  no  doubt  responsible  fat  the  disappearance  of  ancient 
cities.  All  that  is  left  of  the  old  town  of  Tung-Ching-Cheng  (the  capital 
about  1000  A.D.  of  the  powerful  kingdom  of  Bohan),  are  the  ruins  of  the 
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walls,  some  tlkiiteen  miles  in  circumference,  composed  of  lava  rubble  in 

disintegrated  masses. 

In  taking  leave  of  this  most  interesting  report,  we  cannot  refrain  from 
condemning  the  extreme  carelessness  which  chai^acterises  the  geographical 
editing  of  our  Parliamentary  jtapers.  It  is  quite  impossible  to  trust  the 
form  of  a  }»ro[»er  ruime  either  in  text  or  map.  Were  it  merely  that  one 
variant  of  a  name  appeared  in  the  map  and  another  variant  in  the  text, 
the  discrepancy  would  he  too  common  and  unimportant  to  attract  atten- 
tion ;  but  wliab  can  be  said  when,  in  a  brief  report  like  the  prei^ent,  the 
Hunchun  of  the  text  is  the  Hanehow  of  the  map  ;  ajid  other  places 
appear  as  Nova-i\yeosk  and  Nova  Kylosk,  Xing-ta  aud  Xiu-guta,  Nicolsk 
and  Xicolok,  Poi-tuau  liu  L/.u  and  Pei-tnaH-lin-tyn,  ^'ing-t/u  and  Ying-tza, 
Wei-t/u-lui  and  Wei  tyn  hn.  It  is  a  disgrace  to  the  Government  Office 
which  permitted  such  inconsistencies  to  pass.  Somebody,  it  is  to  be  sup- 
posed, has  received  public  money  for  attending  to  the  proof-reading  of 
this  document^  sad  the  public  has  a  right  to  insist  that  this  "  somebodj" 
performs  the  work  for  which  he  has  been  paid.  Or,  pci  haps,  it  is  nobodjr's 
business,  and  the  maps  issued  by  the  British  Government  are  supposed  to 
correct  themselves.  At  any  rate,  as  the  result  of  many  years'  severe 
experience,  the  present  writer  would  recommend  no  young  geographer  to 
trust  a  Government  Blue-book  form  of  a  geographical  name,  unless  he  has 
means  of  testing  its  accural^.  That  this  should  be  the  condition  of  afTairs 
is  all  the  greater  pity,  because  the  matter  of  the  Government  Blue  Books 
is  often  of  primary  importance.  If  the  blundering  appeared  only  in 
reports  referring  to  districts  where  the  names  were  absolutely  new  to 
geographers,  one  could  perhaps  excuse  a  certain  percentage  of  mistakes 
as  due  to  bad  penmanship  in  the  original  MS.  ;  but  it  is  absolutely  impos- 
sible to  ascribe  to  anything  but  the  most  arrant  and  culpable  airelessness, 
the  kind  of  blunders  which  from  time  to  time  deform  our  Government 
publications, — naines  of  well-known  geograi>hicaI  places  si)elt  in  seseral 
utterly  irreconcilea])le  methods,  due  to  no  variety  of  diaiecta  or  discrepancy 
of  transcription,  but  to  heedless  printint^,  sui)jected  to  no  sufficient  process 
of  instructed  proof-reading.  The  mistakes  would  sometimes  lead  one  to 
suppose  that  the  documents  by  which  they  are  disfigured  were  produced 
by  some  hedge-side  press  in  a  district  of  political  disturbance  rather  than 
by  the  authorised  printing-prciises  of  one  of  the  oldest  and  wealthiest 
governments  in  Europe.  One  has  frequently  wondered  at  the  reluctaiicc 
of  the  British  Government  to  practise  the  same  liberality  with  its  Blue 
Books  as  foreign  Governments  show  with  theirs;  but  when  one  takes  into 
consideration  the  character  of  their  geographical  nomenclature,  it  is  a 
pleasant  and  charitable  course  to  suppose  that  their  reluctance  to  promul- 
gate their  documents  arises  from  a  laudable  and  most  natural  desire 
not  to  multiply  and  perpetuate  the  evidence  and  examples  of  their  own 
inefiSciency. 
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GEOGRAPHICAL  KOTES. 
ASIA. 

Thb  CUmato  off  Oona. — In  the  May  number  of  the  MHeorologische  ZeUtdtr^^ 
Dr  Woeikof  discusses  the  climate  of  Corea  in  connection  with  that  of  Japan  on 
the  one  side  and  Eastern  Asia  generally  on  the  other.  The  data  for  the  penin- 
sula are  those  published  by  Dr.  C.  Gottsche  in  his  Laml  uml  Leute  in  Korf-n, 
The  yearly  period  of  atmospheric  pretsaure  is  much  more  marked  in  Corea  than 
in  Japan.  At  Fusan  the  mean  pressure,  reduced  to  zero  and  sea-level,  was,  for 
June  and  July  768*7  mm.,  and  for  December  and  January  756*5  mm.— ft  range 
of  12'2  mm. ;  while  for  Japan  the  range  u  only  about  5  mm.  The  yearly  amount 
ef  ^ood  k  very  much  less  than  in  Japan,  and  like  the  rainfall  it  shows  a  distinct 
monsAon  chamcter  ;  most  rain  falls  between  May  and  September,  and  although 
the  number  of  wet  days  is  not  great,  when  it  does  rain  it  rains  very  heavily.  In 
winter  the  prevailing  winds  are  W.,  NW.,  and  N. ;  in  summer  SW.  and  S.  are 
most  common  ;  the  monsoons  are  not,  however,  very  strongly  eBtabliahed,  and 
loeal  land  and  sea  bieeaes  are  not  prcTented.  The  east  coast  of  Corea  has  a 
idatively  high  temperature  compared  with  the  west  coast.  Thus,  although 
Wonsun,  on  the  east  coast,  lies  two  degrees  further  north  than  Chemulpho  on 
thf*  wo9t,  itfs  mr'nn  annual  temperature  is  1"  ;^  P  higher  than  that  of  the  latter, 
and  the  annual  range  of  mean  monthly  temperature  41°,  instead  of  54*  as  at 
Chemulpho.  In  Ibb4-b5  the  maximum  temperature  of  the  summer  was  in  both 
places  89°  F.  \  but  the  minimum  in  winter  was  14*  F.  at  Wonsun,  and  as  low  as 
S**8  P.  at  Ghemulpha  This  remarkable  diifeienGe  is  ezpbdned  by  reference  to 
a  phenomenon  previously  pointed  out  by  Dr  Woeikof,  that  where  the  mountain 
ranges  of  the  eastern  Asian  coast  are  broken  by  valleys,  the  cold  air  of  the  high 
plateaux  flows  down,  and  reduces  the  temperature  of  the  coast  land. 

In  Ifta  OoDAtty  of  the  Mois,  cochin-ciiiaa. — Early  in  the  year  I8d4  a  J/.  B. 
Humann  made  a  short  excursion  into  the  country  inhabited  by  the  independent 
Mois,  a  region  situated  on  the  upper  part  of  the  river  Lagna,  and  extending  to 
its  B(nircc^,  Leaving  the  village  of  Tracu-lia,  situated  on  this  river,  on  20th 
February,  the  traveller  crossed  the  watershed  (about  400  feet)  separating  the 
basin  of  the  I^igna  from  that  of  the  Da-Eue,  an  affluent  of  the  Donai  The 
vaUey  of  Tapoo,into  which  he  descended,  is  rich  and  fertile,  bring  surrounded 
by  l^ls,  which  vary  in  height  from  1000  to  2620  feet.  Passing  up  the  enclosed 
valley  of  the  Da-Mri-,  a  tributary  of  the  Da-Hue,  M.  Humann  crossed  again  into 
the  basin  of  the  Lagna,  by  a  ])ass  (2600  feet)  between  two  hills,  which  form  part 
of  a  chain,  whose  north-north-ea.st  versaut  gives  rise  to  the  feeders  of  the  Lagna's 
main  tributaries.  At  first  the  route  led  across  broad  and  slightly  undulating 
plateaux,  between  2450  and  2600  feet  high ;  then  came  magnificent  forests  of 
pines,  many  of  wh^  measured  10  feel  in  girth,  and  grew  toa  height  of  50  to  60 
feet.  The  furthest  point  north  reached  by  the  traveller  was  the  village  of  Drai, 
situated  at  the  foot  of  the  Yan-Yut  rnn^e,  from  an  elevated  valley  of  which  the 
Lagna  takes  its  origin.  The  country  thereabout  is  of  an  irreiMdar  contour,  with 
fine  forests  and  a  vigorous  population.  On  his  return  journey,  M.  Humann 
followed  the  course  of  the  Lagna,  crossing  on  its  left  bauka  uumberof  tributaries, 
which  plough  their  way  along  broad  plateaux  stretching  east  and  north-east^ 
fight  away  to  the  foot  of  the  mountains  of  Binh-Thuan.  The  soil  of  this  region 
seems  to  be  fertile,  but  the  population  is  sparse  and  lire  in  continual  fear  of  the 
inemiioiu  and  ezactiona  of  the  Awnnmj^,       a  Tillage  called  Chdlao^  where 
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tbe  plateaux  cease,  the  Lagua  becoiues  a  broad  torrent,  and  winds  its  vay 
throQgh  a  labyrinth  of  pictoiesqiie  mountautti  This  coontiy  tiiickly  peopled, 
and  contains  numennia  protpennia  Tillages  ;  for  the  Mois,  feeling  thsnuelTei 
secure  amongst  the  mountains,  here  practise  industrious  hahiiM.^C<m^pk» 
Rendm  de  Soc,  de  Oiogr,  (Paris),  No.  11. 

Vminees  of  Btnln-IMiili  and  Phn-7en  (AnnamX— The  ways  of  geograpliieil 
nomendature  in  Annam,  Cambodia,  and  Tong-king  are  so  perplexing  and  torts* 
0118,  that  we  are  often  repelled  by  the  mere  fhevrnw  de  fri^e  of  iin couth  names 
which  an  article  on  those  cmmtries  presents.  Hence,  when  we  get  an  oppo^ 
tunity  to  study  one  which  is  less  funuidable  in  this  respect,  we  hasten  to  &t&9 
ourselves  of  it,  for  the  profiting  both  of  our  own  and  our  readen*  Imowledge. 
la  the  suth  part  of  the  Bfdl  de  la  Soe.  de  Oiogr,  Comm.  de  Parti,  for  1887, 
there  occurs  a  ]iaper  by  JA  C.  Lemire,  treating  of  the  two  provinees  of  Biflh> 
Dinh  and  Phu-Yen,  which  falls  under  this  category  :— 

BinJi-Dinh. — This  province  is  situated  in  the  centre  of  Annam,  and  extends 
for  nearly  90  miles  i:g  the  Chinese  Sea,  bein^'  bounded  on  tlie  north  by  the 
province  of  Kwanj^Osai,  and  on  the  south  by  that  of  Phu-Yen.  It  is  tniver;^ 
from  end  to  end  by  the  "Mandarin  Road,"  which  varies  in  width  from  1<)  to  22 
feet,  and  could  easily  be  made  serviceable  for  wheeled  vehicles  throughout  it* 
entire  length.  The  province  is  very  mountainous,  the  ranges  approaching  eadi 
other  Tery  dooely.  Its  population  numheis  about  1,200,00a  None  of  tbe  riven 
are  navigable.  The  [principal  ports  are  Qui-Khon  (or  Thinai),  situated  in  106* 
53'  E.  long.,  and  13°  45'  N.  lat. ;  NuooNgot  (or  De-gi) ;  and  Kim-bong,  at  the 
mouth  of  the  river  Tan-Kwan.  The  first-named  stands  on  the  mainland  side  of 
a  strait,  at  the  entrance  to  a  long  {1()70  yards)  and  narrow  (660  yards)  bay,  which 
is  parted  from  the  sea  by  a  spit  of  sand-dunes.  The  port,  however,  is  sandiog 
npi  the  entrance  to  the  bay  being  only  17  feet  deep.  The  capital  of  the  proriott 
is  9inh-Dinh,  lying  11^  mfles  north-west  of  Qui-Nhon.  It  contains  a  eitadel,iB 
which  are  included  the  royal  palace,  that  of  the  goTemor,  barracks,  and  othar 
buildings.  The  imi  orts  and  eiports  of  the  province  are  each  valued  at  about 
£'4(MH)()  annually  ;  the  commerce  is,  however,  confined  to  the  hands  of  five  or 
six  hundred  C'hinese.  The  chief  productions  include  oil,  earth-nut  cakes,  silk, 
sugar,  salt,  vermicelli,  beans — all  destined  for  export— and  rice,  which  is  con- 
sumed in  the  province  itself.  Annam  suffers  greatly  from  the  want  of  good 
roads  and  other  means  of  communication.  Merchandise  has  to  be  carried  on 
men*s  shoulders,  and  has  to  he  got  across  deep  and  rapid  rivers  by  means  of 
dangerous  fords.  A  special  industty— confined,  however,  to  two  villages— ie  the 
manufacture  of  crepon.  The  province  has  suffered  a  good  deal  in  its  industrial 
and  commercial  relations  from  the  troubles  of  which  it  was  the  scene  in  the  yean 
1886  and  lS8(i 

Phu-  The  province  of  Phu-Yen,  stretching  from  Cape  Varela  on  the 
south  to  Pulo-Bambier  on  the  north,  lies  between  106^  and  107'  E.  long.,  and  12* 
W  and  13*  40' N.  lat. ;  it  is  bounded  on  the  north  by  the  province  of  Bioh-Dinhi 
and  on  the  south  by  that  of  Kanh-Hoa.  Being  a  maritime  province,  its  essten 
boundary  is,  of  course,  the  sea.  The  western  boundary  is  undetermined,  the 
population  not  extending  inland  for  more  than  11  or  12  miles.  Administratively, 
it  is  conjoined  with  the  province  of  Binh-Dinh.  Its  coast  is  broken  by  two  deep 
but  unsheltered  bays — that  of  Cumong,  10|  miles  south  of  the  town  Qui  Nhon. 
and  that  of  Xuan-Dai,  28^  miles  from  the  same  port.  The  shores  of  the  former 
hay  are  studded  with  villages  embowered  in  cocoa  plantations,  and  their  inhabi* 
tsnte  are  engaged  in  the  manufacture  of  salt,  in  weaving  cotton,  and  in  makiBg 
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fopes  fnm  the  fibres  of  the  cocoa-nut  tree.  The  Bay  of  Xnan-Dai  receives  the 
waters  of  the  river  Xuan-Dai  or  SongOha*  a  tiilmtary  of  the  Ba,  not  of  the 

Song-Ba  nr  Damnp,  which  rises  in  the  mountains  of  Binh-Dinh,  and  flow;  past 
Ank^  ami  wliich  is  itself  a  tributary  of  the  Ba.  Th^-  commcrdnl  centre  ol  tliis 
bay  is  Vuog-Lam  (situated  on  the  entrance  strait;,  which  curries  ou  an  active 
trade  ^tb  Binh-Tliiian  and  Saigon.  The  pku»  which  the  French  have  eboien 
for  their  oommereial  eetabliihmenta  and  for  their  port  is  called  Song-Cbn— a 
place  not  yet  shown  on  the  map,  but  lying  almost  at  the  head  of  the  bay. 
Between  the  shore  and  the  foot  of  the  mountains  in  the  Imckground  stretches 
.  a  broad  jilain,  with  numerous  clusten?  of  fruit-trees,  fine  gardens,  and  deserted 
patches  of  cultivable  land.  The  dowiiflow  of  water  from  tlic  hiUa  is  conducted 
in  a  longitudinal  cistern  and  a  channel  arched  over  with  bricks.  The  hills 
consist  of  three  successive  chamSy  on  the  lower  slopes  of  which  pluntations, 
farms,  and  fruit-gardens  rise  one  above  another  in  tenuces.  Below  on  the  plain 
grow  malberry-trees,  the  sugar-cane,  maiae,  boans,  tobacco,  rice,  sweet  potatoes, 
and  pimento  ;  and  of  trees,  the  mango,  tamarind,  Carambola,  pomegranatCi 
CaineUia^  lemon,  banana,  cocoa,  pepper,  areca  pahn,  bamboo,  banian.  Teak 
grows  on  the  mountains.  The  population  is  a  race  of  intrepid  seamen,  yet 
averse  to  labour. 

AFRICA. 

Tbe  Bmln  Fasha  Expeditien.— General  Strauch,  of  the  Congo  Free  State,  sent 
the  following  telegram  from  Brussels  on  20th  July  to  Mr.  W.  Mackinnon  :— 
•*A  telegram  from  St.  Thomas  informs  me  of  Stanley's  i nival  at  the  river 
Ani\rimi.  and  his  dejtarture  thence  on  June  2d  for  Wadelai."  Mr.  Stanley  liad 
intended  to  disembark  his  expedition  at  the  Aruwimi  unless  the  ptatc  of  the 
river  Coni^o  were  favourable  for  i)roceedin«  up  to  Stanley  Falls.  Ho  had  with 
kim  a  son  of  one  of  the  chiefs  of  the  Aruwiiui  district,  and,  it  was  said,  acquired 
from  him,  prior  to  leaving  England,  a  mass  of  laftMrmatum  respecHng  the  eountiy 
between  the  Aruwimi  and  Wadelai.  Tippu  Tib's  knowledge  ought  also  to  be  of 
service.  Mr.  Stanley  is  three  weeks  beyond  the  date  at  which,  when  in  England, 
he  estimated  his  Inml    nniey  should  commence. 

The  statement  from  .Mataili  that  Mr.  Stanley  had  bceu  killed  in  a  comlat 
Willi  the  natives  seems  .scarcely  credible  in  the  light  of  more  reliable  information 
that  has  reached  this  country  of  the  progress  of  the  expedition. 

Overlauid  from  Banana  to  Boma. — Baron  von  Schwerin,  whose  explorations  of 
the  river  Nkisai  or  Tnkissi  we  jioticed  in  our  issue  of  March  last,  has  since  tiien 
executed  another  exploring  journey,  this  time  by  land,  from  Muanda,  a  cotiat- 
▼illage  situated  a  little  to  the  north  of  Banana,  to  Boma,  inland,  by  way  of  the 
agglomerations  of  villages  to  which  the  names  Cbim  Buanda,  Kakongo  Songo^ 
and  N'Lelle  are  given.  Proceeding  inland  about  6  miles  in  a  nort  h-east  direction. 
Baron  von  Schwerin  came  to  the  foot  of  the  terrace  (200  feet  high)  which  runs 
almost  parall^^I  to  the  coast.  Its  base  consists  of  laterite,  covered  with  sand. 
It  is  intersected  l>y  several  broad  and  deep  valleys,  plentifully  wooded,  and  planted 
with  numerous  protiperous  villages.  These  valleys  yield  also  the  cachou  iruic 
(which  is  about  the  sise  and  has  the  oolour  of  the  lemonX  and  copal  gum.  After 
asoending  the  terrace,  the  country  consists  of  a  series  of  open  savannahs,  studded 
with  thickets  of  tress,  and  of  fine  forests  full  of  excellent  timber,  the  whole 
resembling  a  succession  of  English  park?.  Hero  ltows  the  Erythrophlosuni 
g^iin^eme,  which  yields  a  very  powerful  poison.  At  Kakongo  Soritro,  which  lies 
in  the  midst  of  an  extraordinarily  fertile  region,  the  explorer  turned  towards  the 
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south-east,  and  soon  came  to  N'Mlo,  which  is  fnnious  all  the  way  to  the  coast 
for  its  pottery.  The  basin  ol  tlie  Congo  was  euteied  by  the  river  Kuilu.  a  left- 
band  affluent  of  the  Lukuuga  ((^lled  also  the  Paciconde  and  Luaugu  lUver;, 
which  pours  its  waters  into  ths  Congo  behind  the  idand  of  Hatebs.  The 
Lnkunga  is  the  most  impoftant  right^and  tributaty  of  the  Congo  bdow  the 
Falls.  It  marks  pretty  accurately  the  dividing-line  between  the  crystaUine 
schists  on  the  east  and  the  alluvial  region  on  the  west ;  on  its  right  bank  the 
country  is  flat,  whilst  on  the  loft  begins  the  hilly  region.  The  basin  of  the 
Kuilu  contains  many  fruitful  vulk  >  6  of  great  beauty,  growing  innumeralle 
magnificent  specimens  of  the  Guinea  palm,  whilst  the  slopes  and  ridges  of  the 
^Us  iie  dothed  with  virgin  forest  This  district  is  lieh  in  pabn-oil  and  leddje- 
wood.  Caoutchouc  is  plentiM  in  the  fovests,  bat  is  not  appropriated  by  tbe 
native  population.  The  wild  ooffee-trce  is  also  reported  to  grow  here.  But  on 
entering  the  country  of  Boma,  a  wonderful  change  takes  place.  Instead  of  ver- 
dant valleys  and  forest-clothed  hill-sides,  the  eye  is  met  by  grassy  slopes,  showing 
patches  of  bare  lateritc  ;  the  pathways  are  strewn  with  pebbles  ;  there  are  groujis 
of  half-withered  puliu-treea,  and  isolated  baobabs;  the  rivers  become  marshy 
and  moddy,  and  grow  vast  (quantities  of  papyrus.— Ze  ifouvem.  O'ioyr.,  19th 
June  1867. 

Ascent  of  the  River  Lopori  by  Captain  van  Okie. — This  right-hand  affluent  of 

the  Liiloiigo,  a  tributary  of  the  middle  Congo,  explored  two  years  ago  by  IVIessra. 
Grenfell  and  Von  Francois,  was  recently  ascended  by  Captain  van  G61e  in  the 
Henry  lUcd  steamer.  At  its  mouth  the  Lopori  has  these  dimensions : — breadth, 
650  yards ;  depth,  8  feet ;  rate  of  current,  1^  miles  an  hour ;  volume  of  discharge, 
811,900  cubic  feet  In  the  lower  part  of  its  oouise  its  general  direction  is  from 
north<east  to  south-west.  Immediately  above  its  embouchure  navigation  is  im- 
peded at  low  water  by  numerous  sand-banks.  A  range  of  quarts  hills  skirt  the 
left  bank  of  the  river,  at  a  short  distance  from  it ;  their  average  elevation  is 
about  130  to  1G5  feet.  The  banks  in  the  lower  part  of  its  course  are  iow  and 
but  sparsely  inhabited ;  but  there  exist  numerous  indications  that  a  dense 
population  dwell  in  the  interior.  After  proceeding  up-stream  for  six  days,  the 
explorer  found  the  river  beg»n  to  be  very  sinuous,  and  its  channel  choked  with 
dead  trees^  In  the  meridian  of  Upoto  (on  the  Congo)  the  Lopori  gradually 
approaches  the  left  bank  of  the  Congo,  until  a  chain  of  hills  on  its  right  bank 
abruptly  deflects  its  course.  Captain  van  Gele  tiinied  back  at  the  village  of 
Ikenc:o,  where  the  river  was  66  yards  wide,  11  ^  feet  deep,  and  came  from  the 
south-east  at  the  rate  of  1|  miles  an  iiour.  In  all  parts  of  its  basin  elephants 
are  very  numerous.— ifowvem.  Giogr.^  3d  July  1887. 

nie  Haffwangwaia.— This  is  the  title  of  an  interesting  and  instructive  paper 

read  last  October  before  the  members  of  the  Manchester  Geographical  Society, 
and  published  in  tho  second  volume  (the  last  issued)  of  that  Society's  Journal. 
The  paper  is  from  the  pen  of  the  Kev.  W.  0.  Pert  or  (  of  the  Universities'  Mission 
to  Central  Africa),  who,  starting  from  his  headciuar tera  at  jNIasasi,  twice  visited 
the  country  of  the  fierce  and  warlike  tribes  comprehended  under  the  general 
name  of  the  Magwaugwam.  He  is  unable  to  define  witii  ptedsioii  the  bound- 
aries of  the  territory  over  which  they  are  spread,  but,  referring  to  those  tribes  to 
which  the  name  is  more  specially  applicable^  he  thus  writes  : — We  may  say 
thnt  their  south  boundary  is  the  river  Rovuma ;  that  on  the  west,  Lake  Xyassa, 
or  the  great  Livingstone  Kange  on  its  north-east  shore  ;  on  the  east,  the  wide 
extent  of  the  coimtry  which  they  have  depopulated  between  9^°  iS.  lat.  (nearly 
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the  lat.  of  Kilwa  and  the  northern  end  of  Lake  Nyassa),  and  the  river  Rovuma 
{i.e.  about  lU'  S.  lat ;  nnd  as  far  east  as  the  longitude  of  Majejc  Hills  (about 
38°  £.)•    The  northern  limit  is  harder  to  discover."   Such  is  the  territory  which 
they  occupy  when  at  home,  but  they  make  periodical  raids  into  the  country 
wblch  extends  from  thear  eartenn  fto&tien  towaids  the  sea,  and,  along  with 
the  Msvitiy  a  more  southern  tribe^  thejr  are  the  cnrae  of  that  portion  of 
Extern  Africa,  and  the  great  bar  to  its  peace  and  prosperity — murder,  famine^ 
and  slavery  being  the  usual  result  of  their  predatory  habits.   Their  prowling 
V)andB,  moreover,  infef*t  the  direct  rmito  which  leads  from  the  roast  to  Lake 
Nj  assa,  and  hence  tliat  route  is  now  ri  L'arde'l  m  impracticable,    Tiie  Mission 
Station,  Masasi,  is  situated  iuland  ut  u  dx::ituuce  uu  tiie  one  side  of  120  miles  from 
the  seaport  of  Lindi,  and  on  the  other  of  about  300  miles  from  the  headquarters 
of  Soi^ela^  the  greatest  chief  of  the  Uagwangwara.  Mr.  Porter  twice  visited  this 
chief  for  the  purpose  of  ransoming  a  number  of  people  who  in  the  coune  of  his 
raids  had  been  carried  off  from  Masasi,  and  reduced  to  a  state  of  slavery.  On 
both  visits  he  proceeded  by  the  same  route  as  far  as  the  hill  Majeje,  which  is 
somewhere  about  12  miles  distant  from  the  river  Rovuma.    On  the  first  occasion 
he  pursued  from  M%je;je  quite  a  direct  route  running  in  a  north-west  direction 
towards  the  northern  octremity  of  the  lake,  but  on  tiie  second  occaaiott  his  route 
was  more  circuitous,  and  more  to  the  south,  and  lay  at  first  along  the  oourae  of 
the  Romma.   From  a  Yao  chief,  who  resided  on  an  island  in  that  river,  he  pro> 
cured  a  guide  for  his  journey  through  the  desolate  forest — a  journey  of  220  miles, 
which  it  took  him  sixteen  days  to  accomplish.    The  route  was  intersected  by 
numerous  streams,  which,  in  one  or  two  instances,  were  of  considerable  size. 
On  the  morning  of  the  sixth  day  the  party  readied  the  river  Lusasawara  (marked 
in  the  R  G.  S.  map),  and  in  the  after-part  of  the  ssme  day  crossed  the  traek  of 
Dr.  Rosdier,  who,  in  1669,  had  penetrated  from  the  coast  to  the  Rovuma.  On 
the  twelfth  day  they  came  to  the  river  Luchimwa  (also  marked  in  the  K  G.  S. 
map),  which  has  a  swift  and  clear  stream  in  a  wide  sandy  bed,  and  is  a  fish- 
ing resort  of  the  Maizwangwara.    On  December  Ist  they  crossed  a  considerable 
stream  called  tlie  Mjuga,  and  on  the  following  day  reached  their  destination. 
The  dusky  chitf  reeeivied  his  pale-fhced  visitor  In  a  friendly  spirit,  surrendered 
his  captlTCS  on  receipt  of  an  exorbitant  ransom  which  was  paid  in  doth,  and 
signified  his  willingness  to  reodve  a  teacher  from  the  Mission  should  one  be 
sent.    After  a  stay  of  twenty-seven  days  the  i)arty  started  on  the  return  journey, 
which  was  made  by  the  more  northern  of  the  two  routes.    The  country  is 
described  as  \mug  rich  in  cattle,  com  (chiefly  maize),  vegetables  and  flowers; 
and  among  the  wild  animalB  are  specified  elephants,  lions,  gnus,  gazelles,  porcu- 
pines, and  wild  pigs.  Mr.  Porter  would  place  Soigela's  village  cons^isrably 
more  north  than  it  appears  in  the  maps  hitherto  published,  assigning  its  pontioD, 
though  not  from  scientific  data,  as  10"  40'  S.  lat.   About  15  or  20  miles  to  the 
south-west  of  it  is  Mhaluli,  the  chief  town  of  the  southern  division  of  the 
Magrwan:rwnra.    Sonic  of  his  men  went  there  ;  and  it  is  particularly  interesting, 
hr  sa\  s,  as  near  it  there  pci^ms  to  be  the  source  of  the  river  Rovuma.   The  paper 
is  illustrated  with  a  sketch-map  of  the  Magwangwara  district. 


AMEBIOA. 

ns  Orlgla  of  the  name  *'  imwlsa.''— To  a  recent  number  of  the  Bulletin  of  the 
American  Geographical  Sodety  (No.  4  of  1886)  Mr.  G.  0.  Hurlhut  has  contri- 
buted an  interesting  paper  on  this  topio.  The  name,  he  says,  appeared  for  the 
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first  time  in  the  Cosmoffrapkice  Introductio  of  Waldseerauller,  or  Waltzemuller 
(HylaoomyluM),  of  St.  X>'\i,  in  the  Vosges.    In  this  book,  which  was  published 
in  1507,  Waltzemuller  says  njijain  and  again  that  he  gives  the  name  Anierioa  to 
the  New  World  because  it  was  discovered  by  Americus  Vesputius.   This  name 
became  in  50  years  the  recognised  name  of  the  western  oontinent,  except  in 
SpaiD,  where  the  official  designatiott  of  "  The  Indies"  held  its  ground.  Veeiwed 
made  two,  or,  as  some  say,  four  voyages  to  the  New  World,  and  pul  :  1  1 
accounte  of  these,  along  with  charts  which  he  either  drew  or  corrected.   He  did 
not,  however,  oitlipr  m  his  writings  or  in  hi.«i  charts,  apply  his  name  to  the 
regions  which  he  described.   The  obloquy  therefore  from  which  his  memory  has 
so  long  suffered— that  he  usurped  the  honour  which  of  right  belonged  to 
Columbus— -is  now  all  bat  umveisally  acknowledged  to  have  been  totally 
nndeserved.  From  the  work  of  Waltsemnller  referred  to,  Mr.  Horlhut  quotes 
several  passages  bearing  on  his  suliiject,  and  of  these  we  subjoin  two :  The 
Ceylonese,  the  Ethiopians,  and  the  greatest  part  of  the  still  unknown  land,  lately 
discovered  by  Americus  Vcsputiu.s.     O'tnceming  thi.s  there  are  subjuined  the 
accounts  of  hia  four  voyages,  translated  Ironi  the  Italian  tongue  into  French  and 
from  French  into  Latin.''   "  And  now  these  parts  (Europe,  Africa,  and  A>ia) 
have  been  mora  fully  deseribed,  and  another  fourth  part  has  been  disooTSied  by 
Americas  Vesputins  (as  will  be  learned  further  on),  and  I  do  not  see  how  any 
one  can  with  reason  object  to  calling  this  Amerige— that  is,  the  land  of 
Americus,  or  America,  after  its  discoverer  Americus,  a  man  of  excellent  parts ; 
since  both  Europe  and  Asia  happened  to  get  their  names  from  women.  The 
situation  of  this  part,  and  the  manners  of  its  people,  will  be  clearly  nnd-  i  stood 
from  the  account  of  the  4  voyages  of  Americus,  which  follows."  Four  editions 
of  the  Cosmographia  were  brooght  out  at  St  JM  in  1507.  One  in  Latin  and 
one  in  German  appeared  at  Strasborg  in  1509 ;  and  the  last  of  all  at  lorons  in 
1617  or  1518.  Some  five  or  six  years,  at  least,  before  the  appeaiance  of  the 
last  edition,  Waltzemiiller  had  become  aware  of  his  error  with  regard  to  the 
discoverer  of  the  New  World,  for  in  a  work  largely  his  own.  printed  in  1513, 
there  is  a  line  which  assigns  the  discovery  to  the  "  former  Admiral  of  the  Most 
Serene  King  Ferdinand  of  Portugal^   By  the  Admiral  here  must  be  meant 
Oolumbus,  for  Vespucci,  who  died  in  1612,  never  bore  that  title,  while  Porimgal 
is  an  evident  mistake  for  OastUe,  since  the  Ebg  of  Portugal  at  that  time  vsi 
Emanuel  the  Great.   Mr.  Hurlbut  next  shows  (from  Vamhagen)  how  veiy 
generally  the  name  of  America  bestowed  by  Waltzemiiller  was  accepted,  specify- 
ing no  fewer  than  twenty  works  of  a  geographical  nature,  published  in  various 
countries  of  Europe  before  the  middle  of  the  16th  century,  in  which  that  name 
was  applied  to  the  New  World.    In  several  of  these  works  it  is  expressly  stated 
that  Vesputius  had  diseoyered  the  New  World,  and  that  the  name  of  America 
was  given  to  it  for  this  reason.  WaltsemuUer's  declaration  that  such  was  the 
oritpnofthe  name  must  have  sufficed,  one  would  think,  to  set  the  question  for 
ever  at  rest.    Not  so,  however,  for  in  1875  Mr.  J.  Marcon,  a  distinguished 
American  geologist,  reopened  tlie  subject  by  advancinjo:  an  ingenious  argument 
in  favour  of  the  native  origin  ot  the  name  .1  mn-irfr.    The  argument  may  be  lims 
briefly  stated  :  There  exists  between  Juiguipha  and  Libertad,  in  the  province  of 
Chontales  in  Nicaragua,  a  chain  of  mountains  known  by  the  name  of  Amerrique, 
Amerique^  or  Americ,  which  stratcheB  on  one  ride  into  the  countqr  of  the  Cans 
Indians,  and  on  the  other  into  that  of  the  Bama  tribe.  From  these  mountauu 
descend  niuT^crous  rivers,  which  flow,  some  into  Lake  Nicaragua,  and  others^  si 
the  Blewfields  and  the  Grande  Matagulpa,  into  the  Atlantic.   Xow  ColuinbuB, 
on  hia  fourth  and  last  voyage,  reached,  on  the  Moequito  coast,  the  river  whidi 
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be  CAlled  the  Rio  del  Beawtre,  and  which  Maroon  identifies  with  the  Grande 
Matagulpa.  Some  days  after,  Columl>u.s  stopped  for  a  time  at  a  place  called 
Cariay,  near  the  mouth  of  the  river  Blewfields,  wliere  he  inquired  about  gold, 
and  learned  that  it  uboundcil  in  several  places  which  were  named  to  him. 
These  places  were  situated  in  a  region  through  which  ran  the  Aincriiiup  chain  of 
mountains,  in  which  there  are  gold  mines  which  are  still  worked.  (Jolumbu;^ 
mentioned  only  the  province  of  Ciamba ;  yet  it  leemed  to  Maim  meet  pfohable 
that  tiie  Indians  often  spoke  of  Amerique,  or  Amerie,  and  be  holds  it  to  be 
almost  oertain  that  they  answered  the  continual  question  as  to  the  source  fh>m 
which  the  gold  was  derived  by  saying  that  it  came  from  Americ.  When  the 
Spaniards  returned  to  Europe,  they  probably  boasted  of  having'  discovered  mines 
of  gold,  meaning  those  in  the  region  of  Amerique,  and  this  strange  name, 
re|*t^ted  from  mouth  to  luouth,  travelled  through  Spain  and  beyond  tlie  Pyrenees 
until  at  last  it  xeaohed  WaltaemttUer  at  St.  Di^  who^  not  knowing  the  signifi* 
canoe  of  the  word,  supposed  it  to  be  deriTed  from  the  name  Albericus  Vesputius, 
whose  aocoiint  of  the  New  World  wn^  the  only  one  with  whidi  he  was  thm 
acquainted.  "To  support  tin's  derivation,"  says  ]\Iarcoi),  "  it  was  necessary  to 
twist  the  name  of  Vesputius  into  the  iorm  Ainn  irvs,  and  this  Waltzemiiller  did 
not  hesitate  to  do,  thougli  in  calling  the  New  W  orld  after  tlie  baptismal  name 
of  the  supposed  discoverer,  he  was  violating  the  rule  which  makes  tiiii^  au  exclu- 
siT«  privilege  of  crowned  heads.  If  named  after  Vesputins,  the  New  World 
ought  to  hsTc  been  called  Vesputia,  and  not  America.*'  The  only  ejcplanation 
of  this  inconsistent^  is,  in  Mareon's  opinion,  the  fact  that  Waltsemnller  had 
heard  the  name  A?neri(ine  l>efore  associating  it  with  Vesputius. 

This  theory  Murcon  put  forward  almost  simultaneously  in  America  and  ia 
Europe,  but  it  did  not  attract  immediate  attention.  When  at  last  it  was  sub- 
jected to  critical  eiamination,  all  the  evidence  was  found  to  be  against  it  The 
first  and  sufficient  objection  to  it  is  that  it  does  not  take  into  account  Waltae- 
miiller's  repeated  declaration  that  the  name  America  was  made  by  him  from  the 
baptismal  name  of  Vespucci.  Were  it  even  admitted  that  he  might  have  made 
a  mistake  when  lie  wrote  the  nrimp,  and  that  it  was  brought  by  the  Spaniards 
from  the  New  World,  how  is  it  to  Uu  explained  that  no  one  of  them  has  left  a  hint 
of  it  in  any  writing  or  tradition  in  or  out  of  Spain,  the  name  nut  being  found 
as  a  native  American  name  in  any  record  of  the  sixteenth  century  ?  Whether 
Columbus  ever  heard  of  the  Amerique  chain  or  not,  it  is  to  be  noted  that  map- 
makeis,  as  if  by  common  consent,  leave  it  out  of  their  niaj)s.  It  might  be 
supposed,  therefore,  that  Marcon  created  these  mountains  out  of  his  inner  con- 
sciousness. This  would,  however,  be  doing  him  an  injustice,  for  there  does 
exist  in  the  province  of  Chontales,  in  Nicaragua,  a  chain  of  mountaiuh  call(  1  l)y 
the  name  of  the  Amerrisque  range.  He  seems  to  have  been  led  iitto  error  by  a 
mistaken  spelling  of  the  name.  With  regard  to  Vespucci's  baptismal  name,  it 
is  shown,  both  by  letters  which  were  written  to  him  and  by  hia  own  signature, 
that  it  was  Amerigo,  and  not  Albericm,  as  Marcon  supposed.  Finally,  Manon*s 
observation  thnt  the  continent,  if  named  after  Vespucci,  ought  to  have  been 
Vespuccia,  is  answered  by  an  appeal  to  Humboldt,  who  f?ay8  :  "The  preference 
shown  by  Waltzemiiller  for  the  pra3nomen  over  the  family  name  of  the  Floren- 
tine navigator,  is  easily  explained  by  the  inferior  sonorousness  of  the  name 
Vespncd  and  its  deriTatiTc  Vespuoeia,  as  well  as  by  the  Italian  and  Spanhih 
custom  of  indicating  distinguished  persons  by  their  baptismal  names.*'  None  of 
the  works  published  by  Vespucci  now  exist,  but  some  letters  of  his  to  two  friends 
are  extant,  and  in  these  he  gives  notes  of  his  voyages  and  of  the  strange  people 
be  had  seen. 
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SonrceB  of  the  Orinoco.— Besides  M.  Chaffanjou,  of  whose  expedition  for  the 
exploration  of  the  origin  of  the  river  Orinoco  we  have  already  given  intimation, 
we  learn  from  the  BolUttino  delta  i)Oc.  Geog.  Italiana  (May  1887),  that  au 
Italian  63qMditioo,  under  the  laadenhip  of  Count  Stradella  and  Marquia  Sem, 
is  about  to  proceed,  under  the  auspices  of  the  Italian  Geographical  Sodety,  to 
South  America,  far  the  purpose  of  pursuing  the  same  investigation.  The  prin- 
cipal leader  of  the  undertaking,  Count  Stradella,  is  eminently  qnnlifir  1  fnr  his 
duties  by  a  long  course  of  travel  and  exploration  carried  on  in  the  equatorial 
regions  of  the  same  continent,  between  the  years  isia  and  1885.  The  Count  has 
not  yet  published  any  account  of  his  travels,  consequently  the  importance  of  bis 
labouxa  runs  some  risk  of  being  overlooked  ;  buty  judging  from  the  few  ftcti 
respecting  them  which  have  become  known,  tliey  are  doubtless  of  oonsideiable 
value  for  the  geographer,  and  ej^pecially  for  the  student  of  the  northern  lad 
central  portions  of  South  America  ;  for  his  jntirncys  took  him  on  the  riven 
Piinis  (and  two  of  it.«i  tributaries),  Jnraa,  Rio  Negro,  Haupes,  Tiki^,  Padauiry. 
Marary,  (Jastaguo,  Giurapari,  Uaupes,  Tapo,  Apipun,  and  Jauaperi,  some  of 
which  he  travosed  almost  in  their  entire  Imgth.  He  also  accompanied,  ss  s 
▼olunteer,  the  Commission  which  delimited  the  frontier  line  between  Vene- 
suela  and  Bntfil  (see  April  Ko.,  pp.  201-203)  on  behalf  of  those  two  Govenh 
mentSL 

iMvlnce  ef  Viiaai,  Braia— This,  one  of  the  most  prosperous  of  the  southern 
provinces  of  tiie  vast  empire  of  Brazil,  has  an  area  of  90,490  square  miles,  and  a 

jiopnlation  numbering  nearly  215,000.    Lying  between  22"  10'  and  27  16'  S.  hi 
and  4s°  3'  and  54°  27'  W.  long.,  it  is  bounded  ou  the  north  by  the  province  of 
Sao  Paulo,  on  the  east  by  the  Atlantic,  on  the  south  by  the  provinces  of  Santa 
Catarlna  and  Rio  Grande  do  Sul,  and  on  the  west  by  the  province  of  Mstto 
GnwM,  the  Argentine  Bepublie,  and  Bsmgnay.  The  eoast-line  is  about  68 
nules  long.   The  coast  r^on  constitutes  a  belt  about  20  miles  wide.  His 
country  then  ri.^es  rapidly  int^  the  Serra  do  Mar  (highest  point  Mount  Marumby, 
6940  feet\  which  sends  out  two  secondary  chains  towards  the  coast,  Serni 
Negra  in  the  mtith,  and  Serra  da  Prata  in  the  centre.    In  respect  of  contour, 
the  province  of  Parana  consists  of  three  terraces  or  broad  plateaux,  rising  one 
behind  the  other,  as  one  recedes  from  the  coast ;  the  last  of  these  dopes  dovs 
gradually  towards  the  river'  Parana.   Access  is  given  to  tte  first  platesi 
through  the  Serra  do  Mar  Vtv  three  ptu^ses,  2950  to  3100  feet  above  sea-leveL 
This  plateau  has  a  breadth  of  about  43  mile.s,  and  then  suddenly  rises  into  the 
Serrinhn,  ;i  chain  running  parallel  to  the  Serra  do  Mar,  and  attaining  it-  tyimi- 
mum  lieight  in  a  peak  of  3990  feet.    This  range  falls  away  on  the  youth  and 
west  to  the  second  plateau,  the  elevation  of  which  is  about  the  aaaio  as  that  of 
the  first  plateau.  At  the  ridge  of  the  Serrinha  begin  the  pasture-plains  known 
as  Campos  Oeraes,  which  measure  SO  mHes  from  east  to  west,  and  79  from 
north  to  south.   The  second  plateau  extends  westwards  for  115  miles,  to  the 
foot  of  a  third  mountain  wall,  the  Serra  d'Espernnza  (393(1  feet).    Behind  this 
comrs  the  third  platoftii.  whirh  lies  some  490  li  (  t  higher  than  the  first  two,  ami 
slopes  gnwiually  away  till  it  is  not  more  than  7;)i>  feet  above  the  level  of  the 
sea.   Across  it  runs  the  Serra  Bfko  Joao  (3445  feet),  forming  a  wide  curve. 
The  coast  'is  broken     three  bays.  Hydregiaphically,  three  eystems  may  be 
reckoned— (1),  that  of  the  Atlantic ;  (2),  that  of  the  river  Parana ;  and  {3X 
that  of  the  Uruguay.   In  respect  of  climate  two  zones  have  to  be  taken  into 
account,  viz.,  that  of  the  coastal  region  nnd  that  of  the  platpnnx  or  highlands. 
The  former  is  hot  and  moist,  and  in  the  nt'it:iil><iurhooti  ot  the  rivers  unhealthy. 
Malaria  and  intermittent  fevers  prevail  during  the  hot  season,  i,e.  from  Novein- 
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ber  to  April.  During;  this  period  the  temperature  al  night  is  relatively  very 
high.  During  the  summer  moiifhs  the  average  minimum  is  69 '^^  Fnhv.,  the 
mean  74'"3 ;  the  mean  nf  the  winter  months  is  66°'2.  The  hotteat  months  are 
January  and  February  (mean  77'  F.),  the  coldest,  June  and  July  (mean  Ql'l). 
The  annual  rainfall  in  the  coastal  region  amounts  to  67  inches.  On  the  plateaux 
quite  difforant  eUmatie  oonditiooa  raign.  The  air  is  pure  and  healthy/  and 
Boropeans  can  work  there  all  the  year  round.  During  winter  the  thermometer 
aomettmes  falls  to  23°  or  24°  Fahr. ;  but  in  two  or  three  days  it  rises  again. 
Snow  seldom  falls  on  the  two  plateaux  next  the  sea,  but  on  the  third  it  fall? 
almost  every  year.  The  mean  temperature  for  the  year  on  the  plateaux  lies 
between  62" '»  ami  64°-5  Fahr. ;  that  of  the  summer  months  never  exceeds  69'"8  ; 
and  that  of  the  winter  seldom  sinks  below  53°'6.  In  the  year  1885  the  rainfall, 
during  136  dajB  at  Onrityba,  the  eapital  of  the  promee,  and  situated  on  the 
first  plateau,  amounted  to  indies.  The  province  is  well  provided  with 
roads ;  and  a  railway  (68|  miles  long)  connects  the  capital  with  the  seaport  of 
Paranagua.  Owinc^'  to  the  antiquated  system  of  e»hication  in  vogue,  the  results 
are  not  proportiouate  tu  the  financial  sacrifices  incurred  in  the  maintenance  of 
the  1 89  primary  and  secondary  schools,  and  the  110  subsidised  private  schools 
whicij  exist  iu  the  province.  The  products  of  Parana  embrace  those  of  both 
temperate  and  tnqiieal  regions.  The  cereals  principally  cultivated  are  rye, 
barl^,  oats^  wheats  beans,  and  maise.  Potatoes,  both  European  varieties  «id 
sweet  potatoes,  are  successfully  grown.  Cotton  thrives  well  on  the  coast  flats, 
as  well  as  in  the  northern  portions  of  the  highlands.  Tobacco  grows  every- 
where, and  so  dops  the  vine;  and  rice  on  the  coast  lands.  Promising  hopes  of 
future  wealth  are  bemg  built  upon  the  cultivation  of  European  fruits,  in  the 
feeding  uf  silk- worms,  and  iu  bee-keeping.  Moreover,  on  the  low  lands  of  the 
coast,  and  in  the  valleys  of  the  larger  rivers  up  to  the  elevation  of  1800  feet» 
coffee  and  the  sugarcane  grow  and  prosper,  as  well  as  eight  species  of  bananas, 
four  varieties  of  oranges  and  lemons,  together  with  numerous  t  tlu  r  indigenous 
fruits.  As  regards  timber,  Parana  is  one  of  Uie  richest  provinces  in  the  Brazilian 
empire,  more  than  eighty  species  of  trees  beinfj  found  in  it>*  forests,  anioTi'^'st  them 
the  pmheiro  {Aravcaria  b-ranlimais)  and  the  yerba  nu\t6  (Ilex parayuayjensis) 
The  leaves  and  stalks  of  this  last,  which  occurs  in  immense  quantities  from  2300 
feet  upwards,  yield  the  well-known  Paraguay  tea,  the  preparatioil  of  which  is 
one  of  the  principal  industries  of  the  province.  The  remaining  industrial 
establisfafflents  include  flour-mills,  sugar  factoriesi  brandy  stills,  wine-presses* 
breweriee^  a  preserved  meat  factoiy,  candle  and  soap  manufactories,  tanning 
yards,  wagon-works,  etc.  The  proviiico  ^(^enis  to  be  rich  also  in  minerals.  Iron 
is  pl(  iititu),  especially  magnetic  noii  and  hiematite,  along  nearly  all  the  more 
important  iitreams.  Copper  ore  exists  on  the  third  plateau.  Suiphuretof  lead 
and  quicksilver  are  found  lu  a  few  places.  Nearly  all  the  rivers  of  the  interior 
an  axiriferous,  especially  the  Tibagy,  in  which  diamonds  also ,  have  been  dis- 
covered. Several  kinds  of  precious  stones,  partienlarly  the  agate,  camelian, 
amethyst,  onyx,  and  jasper,  occur  in  the  province.  A  few  thin  seams  of  coal  are 
knowu  to  exist. — DeuU'he  Koloyitalzeitvnff,  Heft  13,  1  S^T. 

Paraguay.  — According  to  investigations  curried  out  by  the  Statistical  Depart- 
ment and  the  Minister  of  the  Interior  of  this  State,  it  appears  that  the  popula- 
tion of  Paraguay,  exclusive  of  Indians,  consists  (1887)  of  231,878  persons,  of 
whom  94*868  are  males,  and  137,010  females.  Of  the  foreigners  resident  m  the 
eountry  the  Aigentinians  head  the  list  with  4889 ;  then  follow  82&  Italians*  580 
Bcaiiliaas,  478  Germans,  S28  Frenchmen,  and  180  Bwiss.— Henr  E  Forster,  in 
Deutsche  KolomalieUim^  16tb  June  1887. 

VOIi.  III.  2  G 
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Ttorra  del  Fuegro.— Owir^  -i oubtless  to  the  dreary  and  often  stonny  aspect  of 
these  regions,  aud  the  rocky  and  inhospitable  nature  of  the  coasts,  there  pre- 
TailB,  pretty  generally,  the  popular  opinion  that  the  islands  which  constitute  the 
group  are  eo  bamn  and  Ueak,  and  are  eharaeteriaed  by  lach  ezferemely  indemenk 
cUmatie  conditioiis,  aa  to  be  almost  uninhabitable.  But  of  late  years,  thanks  to 
the  enterprise  and  spirit  of  certain  South  AmeiicaD  and  Italian  explotenb  * 
truer  conception  of  the  real  facts  has  begun  to  spread  amongst  Rcientific  geogra- 
phers.   We  have  already,  in  these  pages,  referred  to  the  labours  of  M.  Ramon 
Lista  in  the  island  of  Tierra  del  Fuego,  properly  so  calle<l.   He  has  presented 
his  report  to  the  Admiralty  Minister  of  the  Argentine  Republic,  and  in  it  he 
says  :*Basteni  Tierra  del  Fuego  is  trarersed  by  two  rangea  of  monntaltia  -thft 
Cordillera  de  los  Nodales,  from  north-west  to  south-east,  and  Beagle  Mountain^ 
alongside  Beagle  Channel.  'In  the  former  Mount  Mitre  rises  to  1800  feet,  and 
Cerro  de  Victor  Hugo  to  2000  feet.    The  most  important  river  is  the  Pelle^ni, 
which  reaches  the  Atlantic  f?ome  miles  from  Cape  Pefias.   Its  breadth  varies 
from  65  to  1 10  yards  ;  its  average  depth  is  6^  feet ;  its  current,  in  December, 
flowl  at  the  rate  of  3^  mil^  an  honr.  Its  waters  are  clear,  and  have  a  tempera- 
ture but  little  lower  than  that  of  the  atmosphere.  And  whilst  its  banks  aie 
muddy  and  marshy,  its  bed  is  full  of  water-worn  pebbles  of  various  stses,  and 
oontains  some  islets,  and  its  valley  is  broad  and  rich  in  herbage.   The  remain- 
ing rivers  are  the  Rio  de  los  Tolues,  from  -22  to  I's  yards  wide,  with  a  stony  bed  ; 
the  Rio  Doce  de  Diciembre  (Twelfth  of  Defcml  t  r  ,  which  pours  its  unimportant 
current  into  the  Atlantic  a  little  more  than  two  miles  north-west  of  Cape  Santa 
liles ;  and  the  Rio  San  Pablo,  which,  after  flowing  between  low-wallcd  ravines 
{hammcaB\  reaches  the  ocean  one  mile  south«south-east  of  Cape  San  Pabla 
Meteorological  observations  have  been  carried  on  for  some  yean  at  Ughuaia  by 
Rev.  Mr.  Bridges.   Near  Cape  Homos  the  thermometer  never  fell  below 
Fahr. ;  at  Santa  Cniz,  during  the  winter  of  1886,  it  de.sicended  as  low  as  r/  g  ;  and 
atChubut,  further  north,  readings  of  I'j  '8  have  been  rei^istered.  The  mean  tem- 
perature of  spring  in  the  extreme  south-west  is  not  less  than  5a  6  ;  in  the  Bay 
of  Tethys,  during  the  first  fortnight  of  January,  the  temperature  was  fift^'A.  From 
Cape  Espiritu  Santo  to  the  Rio  Pellegrini  prairies  predominate ;  in  the  aoutht  the 
region  of  Antartic  forests,  the  valleys  and  open  country  are  eoTored  with  pastur- 
age.  Here  grow  calceolarias,  umbelliferous  plants,  and  tndlhig  myrtle.  In 
the  oak  woods,  a  profusion  of  gay-colmtred  flowers  flourish — ma^olias,  fuchsias, 
barberries,  C'of^o«orcAt«,  plantains,  ferns,  violetf,  lichens,  and  lilies  of  the  valley. 
In  respect  of  fauna,  there  are  multitudes  of  birds  (parrots,  thrushes,  humming- 
birds, bustards,  ducks,  penguins,  cormorants,  sea-swallows),  several  liodenta,  sod 
inseets.  The  waters  of  the  oeean  and  Beagle  Channel  swarm  with  sea-wotveii 
fish,  molluscs,  edible  crustaceans,  zoophytes,  echinoderms,  polypi,  and/f0iiona. 
Veins  of  copper  and  lignite  have  been  observed.   The  inhabitants  consist  of 
three  races— the  Ynganifs,  Alacalufs,  and  thp  Dnas.    Of  these  the  fir.st  two  differ 
greatly  from  the  last,  who  have  much  aiiiijUy  with  the  Tehuelches  of  Pata- 
gonia, and  iu  stature  stand  fully  six  feet.— ^w//.  Soc.  de  Geogr.  Comm.  d« 
Pari*,  tome  ix.,  No.  6. 

AUSTRALASIA  AND  POLYNESIA 

Recent  New  Guinea  Exploration.-  It  has  for  some  tim^  been  thought  tbnt  'be 
Aird  liiver  might  give  access  lo  u  region  having  more  resemblance  to  tlie  iiiniin- 
t:iiiii»us  ciiuntry  eaistwardii  than  to  the  vast  system  of  half-drowned  plains,  dramed 
by  the  Fly  and  other  similar  large  streams,  further  west  An  expedition  oipxmi 
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bj  Mr.  Theodore  Bevan,  F.K.G.S.,  has  jiifit  returned  from  a  short  but  euccess* 
fill  explontkm  in  that  direction.-  It  ia  a  pity  that  an  expedition  so  weU 
equipped,  comprisiiig  Datnnliate,  mineit,  and  pbotographte  snrveyon,  should 
have  been  limited  to  a  six  weeks*  excunion.   The  Aird  proves  to  be  only  one 

rri'nifh  of  a  ^cut  river,  which  has  been  named  the  "  Dous:las,"  after  the  present 
cipahie  and  courteous  Administrator  of  New  Guinea.  The  i>:ir*y  -teamed  up  the 
I>ouglas  for  130  miles  to  a  pnint  80  miles  inland  i?i  a  <liret^t  line  Jiorthfrom  C:\\>(.' 
Blackwood,  returning  by  u  ciiaunel,  marked  as  dry  iuud  on  the  Admiralty  chart, 
into  Deception  Bay.  The  main  stream  reaUy  commences  30  miles  from  the 
month  of  the  Aird,  where  the  deltaie  flats  cease,  and  there  is  rising  ground  on 
either  side;  Even  in  the  lower  part,  howeyer,  the  river  banks  are  well  defined. 
Above,  the  country  consists  of  forest  land,  covered,  in  parts,  only  by  palm-flcrab, 
which  could  be  easily  cleared,  and  which  is  "practically  uninhabited." 

To  the  west  of  Orok  )  six  jjreat  openings  were  observed,  and  distuvered  to 
be  the  outlets  of  another  large  river,  which  was  named  the  Jubilee,  and  which 
WM  ascended  for  110  miles,  or  6*  of  latitude  from  Bald  Head,  the  general 
direetion  of  its  eourse  being  SW.  This  river,  which,  roughly  speaking,  is 
separated  from  the  other  by  a  degree  of  longitade,  also  gives  access  to  a 
beautiful  country,  consisting  of  forest-clad  hille,  with  a  lofty  range  in  the 
distance.  The  few  natives  met  with — seven  small  tribes  in  all — were,  with 
one  exception,  friendly  and  disposed  to  trade.  Uananas  and  tobacco  are,  as 
usual,  stated  to  be  "  indigenous."  The  party  seems  to  have  made  an  ethnological 
QoUoetion  of  some  value,  and  we  shall  look  forward  with  interest  to  Mr.  Bevsn's 
detailed  report 

The  anm  of  iBlOOO  having  been  handed  by  the  Victorian  GovernmeDt  to  the 
Melbourne  Branch  of  the  Royal  Geographical  Society  of  Australasia  for  purposes 
of  exploration,  the  Society  has  decided  on  sending  ati  expedition  under  Mr. 
W.  R  Cuthbertson  to  make  another  attempt  in  the  direction  of  the  Owen  Stanley 
range. 

Island  of  Rapa.  The  little  island  called  Rapaor  Oparo,  which  was  discovered 
by  the  English  navigator,  Vancouver,  in  1791,  lies  about  740  miles  SE.  of 
Tahiti,  in  the  Eastern  Pacific.  Rising  ahove  the  waters  of  the  ocean  like  a  vast 
extinct  crater,  its  rim  is  broken  and  beamed  by  the  sea,  whilst  its  interior  has 
been  gradually  filled  up  by  the  coral  animalcuUe.  Atmospheric  forces  have  also 
fthl((^ii<Mi  and  heaped  up  hnge  piles  of  d^>ru  at  their  feet ;  and  the  sui^,  too, 
haa  wrought  sad  havoc  in  undermining  them  ;  so  that  the  little  island  presents 
a  atrangely  irregular  and  faTitastic  appearance  to  the  eye.  Nevertheless,  in  spite 
of  all  these  destructive  processes,  during  the  past  few  centuries,  its  level  hixa 
apparently  risen  ;  probably  the  real  cause  is  the  recession  of  the  sea.  Measur- 
ing about  4^  miles  by  3,  and  having  an  area  of  a  little  more  than  16  square 
miles,  the  island,  seen  from  its  culminating  point,  Mt  Peharo,  is  indented  on 
the  north-east  side  by  a  broad  and  deep  hay,  fenced  on  both  sides  by  steep 
eaearpments ;  from  these  rocky  walls  the  coast  trends  away  towards  the  south 
and  west.  Along  the  east  of  Rapa  runs  a  chain  of  four  small  islands.  The  interior 
of  the  island,  the  ancient  crater,  is  entered  by  n  passage  {Alturei),  from  a  mile  to 
a  mile  and  a  quarter  long,  from  110  to  IGO  yards  wide,  and  ranging  in  depth 
from  150  feet  in  the  middle  to  80  at  the  sides.  In  shape  the  bay  of  Ahiirei 
resembles  a  wide-open  V,  the  arms  pointing,  one  to  the  ENE.,  the  other  to  the 
KW. ;  its  breadth  is  about  half  a  mile,  and  its  length  or  depth  of  pem  t ration 
inland  about  two  mil^  In  spite  of  its  exposure  to  all  winds,  the  island  enjoys 
a  salahriooa  climate.  Ftom  October  to  April  an  east  wind  prevails ;  whilst 
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during  the  rest  of  the  jmt  frequent  weetorly  squaUs  ate  eommoii.  The  thermo- 
meter has  been  observed  to  range  in  one  yt';tr  betwppn  n  mnx-imum  of  75'  Fahr. 
to  a  minimum  of  59'.  Eaj)a  derives  what  importance  it  possesses  from  two 
facts  :  (i)  It  lies  on  the  direct  vva>  between  Panama  and  New  Zealand  ;  and  (2) 
it  has  a  coal  mine,  and  gives  promise  that  others  may  be  discovered.  The  culti> 
.vated  soil,  which  in  extent  does  not  exceed  6670  acres,  is  of  great  fertili^. 
European  vegetables,  potatoes,  and  barley  have  been  tried  with  good  resoltB, 
and  so  has  the  vine ;  but  the  sugar-cane  grows  with  difficulty*  The  oonuaonest 
plants  are  ginger,  the  Tabitian  ti  {Dmcfrna  t^rmin(iJi.<^ ,  roses,  and  ferns,  araonjist 
these  last  an  arboresefait  species.  The  natives  cultivate  largely  the  taro  (Arum 
etculentum).  All  kiiuis  of  tropical  trees,  except  the  brtad-fruit  tree,  grow  on  the 
isUud,  though,  owing  to  the  winds,  they  cannot  be  said  to  thrive  welL  The 
fiiuna  indndes  goats,  pigs,  poultry,  and  sea-birds.  The  inhaVitants,  who  spesk 
a  guttural  dialect  of  dd  Tsbitian,  the  same  as  is  spoken  by  the  natiyea  of  Bapa 
Vui  (Easter  Island),  and  the  archipelagoes  of  Tubuai  and  Cook,  belong  to  the 
Maori  race.  At  the  present  time  they  probably  number  ahnnt  300.  They  are 
all  followers  of  the  Protestant  religion,  and  can  all  read  and  write. — M.  X. 
Cailhet^  in  BvU.  Soc.  de  Geogr.  Comm.  de  Faris,  tome  ix.,  No.  3. 

ARCTIC  REGIONS. 

gptlsbergiWL— We  all  know  with  what  courage  and  enthusiasm  scientific 
workers  will  encounter  dangers  and  hardships  for  the  sake  of  advancing  the 
science  they  love.  Perhap-*  n"  better  illustration  of  the  spirit  in  which  these 
devoted  men  work  could  be  found  than  in  an  account  of  a  voyage  to  Spitzbergen 
and  the  Polar  regions,  by  Herr  Dr.  Kuckenthal,  in  Ver/tandlungen  d.  GcscUkK^ 
/.  Erdhmdi  w  BtrUn  (Bd.  xiv.,  Nos.  5  and  6).  Embaiking  on  board  a  smsU 
one>masted  whaler,  which  set  sail  from  TromsS  in  Norway,  in  the  end  of  April 
168^  Dr.  Ellckenthal  did  not  reach  Spitzbergen  until  23d  June.  On  that  day 
they  at  length  succeeded  in  breaking  through  the  barrier  of  ice  into  Ise  Sound, 
the  largest  and  most  northerly  of  the  fjords  of  the  west  coast.  Here,  although 
the  sound  was  nearly  covered  with  ice,  the  enthusiastic  zoologist  was  able  to 
accomplish  much  good  work,  dredging  specimens  from  the  bottom  of  the  bay. 
In  the  end  of  June  the  snow  begins  to  melt  in  the  lowlands  and  valleys  \  sad 
then  mosses,  grasses,  and  flowers  spring  up  as  if  by  magic.  In  Angtut  agsisi 
the  temperature,  which  rises  during  the  short  summer  to  between  38°  and  41* 
Fahr.,  burins  gradually  to  decrease,  and,  before  the  month  is  out,  the  first  snow 
of  the  long,  long  winter  has  fallen.  The  interior  of  the  island  on  which  the 
hunters  landed  is  described  as  being  an  inaccessible  waste  of  ice,  1000  to  l^kX) 
feet  high,  the  only  variation  being  certain  sharp  projecting  points  of  dark- 
coloured  rock.  The  conformation  of  the  coasts  is  such  that  their  geological 
structure  am,  in  many  places,  be  studied  with  comparative  ease.  The  island 
consists  of  a  series  of  terraces,  rising  one  above  another,  and  having  steep 
escarpments.  The  same  geological  formation— table-like  forms  with  steep  walls 
—prevails  beneath  the  surface  of  the  sea  ;  nt  nil  events,  inside  the  220-f;itli'>m 
line.  The  east  coasts  of  the  archipelago  are  almost  entirely  unknoMm,  owiii^  tn 
the  absence  of  currents,  so  that  the  ice  becomes  jmcked  up  along  those  shores 
and  remains  almost  immovable.  For  the  moremento  of  the  icebergn  and  of  die 
masses  of  pack-ice  in  these  regions  are  determined  mainly  by  winds  and  ennenti. 
Whilst  waiting  for  the  appearance  of  whales,  a  boat  expedition  was  sent  out  for 
the  exploration  of  the  side  arms  and  bays  of  the  fjord  ;  this  party  Dr.  Kiickon- 
thai  joined.  In  one  of  these  bays,  called  Sassen  Bay,  ezistB  the  Temple  HiUf 
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one  of  tho  most  niiiMlnble  hflls  in  the  wof UL  "  Pktoe  to  yowMlf  ft  will  of 
loel^  nearly  two  milee  long,  and  rising  sheer  firom  the  water  to  the  height  of 
aOOO  to  4000  feet.  This  wall  doea  not,  however,  consist  of  a  single  compact 
masa,  but  is  constituted  by  a  vast  entanglement  of  pillars  and  columns,  with 
arches  and  windows  between  them.  These  are  arranged  in  groups,  and  rise  one 
above  another  in  three  stories,  as  in  a  building,  resembling  very  closely  the 
temple  structures  of  the  East  Indies.  In  the  architecture  of  the  hill  a  surprising 
regiUaritgr  and  symmetry  are  observable.  The  roof  is  formed  by  a  flat  snow-field, 
from  every  orevioe  of  which  hang  Uue  iddes^  that  keep  up  a  eontinoal  dropping 
of  water  into  the  depths  below.  Seen  from  a  distanee^  the  stone  appears  to  be 
of  an  intensely  yellow  brown ;  bnt  when  the  hill  is  approached,  it  is  seen  that  it 
is  built  up  of  individual  strips  of  yellow,  brown,  white,  and  black,  alternating 
with  each  otlier.  And  it  is  only  in  close  proximity  to  it,  that  ita  gigantic 
dimensions  can  be  appreciated.  Some  of  the  columns,  standing  quite  alone, 
tower  upwards  of  some  hundreds  of  feet  in  height,  and  look  as  if  chiselled  by  a 
eenlptor."  Behind  this  hill  lies  a  hay  whieh,  although  two  or  three  aqnaie  milee 
in  extent,  is  not  figured  on  the  maps.  Sowing  into  Klaas  Billen  Say^  they  made 
the  discoTeiy  that  the  deeper  end  of  the  fjord  divides  into  two  arms,  the 
extremity  of  each  being  terminated  by  immense  glaciers.  The  ice  constituting 
these  glaciers  consists,  not  of  one  continuous  mass,  but  of  a  number  of  separate 
columua  and  pyramids,  whoRo  sides  are  of  a  deep  blue  colour.  The  maps  of 
jNurd  Fjord  were  found  to  be  ailugether  uutrmitworthy. 

MISCELLANEOUS 

In  the  year  188G  the  Popuiatton  of  Bmsssila  amoonted  to  448^068  penons; 
fiftgr  yeaiB  ago,  in  1836^  it  numbered  128,210. 

Professor  F.  A.  Ober  has  a  sprightly  and  inter^ting  paper  on  Ploilda  and 
Oe  West  ladles  in  No.  3  BuUetm  of  the  Ameriean  Qeogrup/ucal  Society  (1888). 

On  Ist  January  1886  the  Population  of  Anatrla-Bsnnajry  vnw  41,056,206.  Of 
these  23,050,000  belonged  to  Cialeltbania»  16»670,115  to  Hungaiy,  and  1,336^091 

to  Bosnia-Herzegovina. 

The  Revue  iScientifique,  18th  June  1887,  contains  an  interesting  paper  by  M. 
G.  RoUand  on  "  La  Colonisation  Frnnraisp  an  Sahara."  One  of  the  cuts  shows 
the  remarkable  appearance  ot  the  fiidl  Amraa  artesian  well,  bored  in  1884,  and 
yielding  6000  litres  per  minute. 

During  the  couisc  of  the  present  summer,  Colonel  Bobyr,  in  coiy unction  witli 
several  surveyoi-u  and  a  uaturalist,  M.  Makeroti',  are  to  explore  the  mountains 
of  Sayan,  the  sonroes  of  the  Jennei,  Lake  Kossogol,  the  sources  of  the  Irknt, 
Oka,  Biruaaa,  and  the  regions  adjoining  these. 

During  the  past  twenty  years  the  inhahitanta  of  Mia  haTO  nearly  doubled 
in  number,  aa  the  following  figuies  will  show in  1867  the  population  was 
702^7 ;  in  1875  it  was  968,634 ;  in  1880, 1,1 18,630 ;  in  1886  (31st  December). 
1,318,382 ;  in  1887  (30th  AprU),  1,330,080.— Momm,  Giogr^  dd  July  1887. 

In  the  eonne  of  a  paper  on  Hawaii  and  ita  Voloanoes,  from  the  pan  of  Dr. 

E.  Aming,  in  the  Verliandlvngm  (Bd.  ziv..  No.  4)  of  the  Berlin  Get^p^pkical 

Society,  the  author,  after  giving  a  risuTrU  of  the  principal  facta  ronnected  with 
the  phyB'ca!  qcnLTaphy  of  the  island,  proceeds  to  discuss  the  foniiHtinn  of  the 
two  iiiost  u  tant  volwinoes — Mauna  Loa  and  Kilauea— both  ol  which  have 
been  in  violent  eruption  duruig  the  present  decade. 
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The  Geology  of  Engl<jnul  ami  Wales.  By  Horace  B.  Woodwabd,  F.G.S.,  of 
the  Greological  Survey  of  England  and  Wales.  2ii  £dilioo,  8vo.  pp.  6701 
London  :  George  Philip  and  Son,  1887.  Price  IBs. 

The  present  is  a  considerable  impiOTement  upon  the  first  edition  of  this  most 
useful  coupendium  of  English  and  Welsh  Geology.  Ten  years  having  elapsed 
mice  the  tirst  ajipenrance  of  the  work,  the  author  has  found  it  iieces.san'  to 
make  considerable  additions,  t»o  that  in  large  part  the  book  has  been  practically 
re- written.  To  working  geologistii  thin  new  edition  will  be  highly  welcome. 
Mr.  Woodward  hae  been  most  indefatigable  in  his  desire  to  present  the  Tariem 
viewa  of  hie  fellow-workera  impartiallj  to  the  reader.  The  result^  however*  if 
Bometimee  lather  confusing  to  the  reader,  who  would  rather  tluit  the  aathor 
showed  some  decided  leaning  to  one  side  or  the  other.  Fortunately,  however, 
the  book  deals  rather  with  facts  tlian  the  inferences  to  be  drawn  from  these— it 
is,  in  short,  a  guide-book  to  the  Stratified  Hocks,  which  are  described  in  the 
order  of  their  succession,  beginning  with  the  Arclijean.  The  lithologicml  char- 
acterAi  leading  fossils,  and  economic  products  ot  the  various  formations  are  given, 
and  the  localitiee  in  whieh  these  formatioiis  are  typically  developed  leoeive 
special  notice.  Separate  sectioia  an  also  deyoled  to  Eniptive  and  Metamorphie 
Rocks,  to  Mineral  Veins  and  Metalliferous  Deposits,  and  to  Denudation  and 
Scener}'.  The  usefulness  of  the  volume  is  greatly  enhanced  by  abundant 
references  to  original  -^  Hirrrs  of  information,  and  by  numerous  illustrations, 
which  are  chiefly  sectium,  showing  the  geological  structure  of  various  pans  of 
the  country.  To  students  of  the  stony  science  who  are  anxious  to  work  any 
particular  formation,  no  better  guide-book  than  this  can  be  recommended,  fiy 
reference  to  its  pa^  they  will  find  a  short  bat  clear  and  comprehensive  aoooimt 
of  each  particular  group  of  strata^  with  special  descriptions  of  the  localities 
where  the  rocks  are  typi(»lly  developed.  To  engineers  and  others  who  are 
interested  in  the  practical  applications  of  geology,  Mr.  Woodward's  book  like- 
wise commends  itiielf,  for  he  has  given  us  a  complete  epitome  of  what  is  known 
as  to  the  economic  products  of  the  Stratilied  iiocks.  The  book  is  not  intended 
for  general  readers,"  and,  like  most  works  of  reference,  is  rather  dry  and  forlnd- 
diug.  It  did  not  oome  within  the  author's  plan,  however,  to  descant  upon  the 
general  prinoiples  of  the  science,  or  to  discuss  interesting  theoretical  questions. 
His  main  object,  as  he  tells  us,  has  been  to  enumerate  the  principal  geological 
facts  of  England  and  Wales.  He  has  given  us  the  dry  bones  of  the  subject,  and 
we  must  congratulate  him  upon  the  successful  completion  of  his  polf  imposeii 
task.  It  is  not  likely  that  geologists  generally  will  agree  with  him  lu  Ins  classi- 
fication of  certain  groups  uf  strata.  But  into  this  matter  we  need  not  enter 
here.  In  our  opinion  it  would  be  better  if  there  was  less  readiness  to  modify 
and  alter  the  arrangements  of  strata  referred  to.  Such  readjustments  are  woroe 
than  useless ;  they  add  nothing  to  our  knowledge,  and  are  oidy  stumbling-blocks 
to  a  student.  Before  attempting  to  re-cast  the  classification  of  our  Sedimentary 
Strata,  it  wouhl  ho  wiser,  we  think,  to  wait  until  onr  knowledge  of  their 
eqiiivalents  elsewhere  in  Europe  has  become  more  matured.  When  we  have 
learned  more  clearly  what  were  the  physical  conditions  that  obtained  over  the 
whole  Eui'opean  area  at  successive  periods  in  the  past,  we  shall  be  in  a  better 
position  to  deal  with  the  classification  of  British  strata.  We  ought  to  mentioD 
that  a  Geological  Map  of  England  and  Wales  accompanies  Mr.  Woodward's 
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Tolnm&  The  mp  10  printed  in  ooloun,  and  showi  the  ekniftcation  of  efcmte 
adopted  by  our  author. 

Ai/c€trh  of  the  Forestry  of  Wei^t  Afrirn,  vith  piirticidar  rt-ffrence  to  its  Com- 
mercial Products.  By  Captain  Aliekd  ikIoLONEY,  C.M.G.,  Governor  of 
Lagoe.  Pp.  633.  London :  Sampaon  Low  and  Oa  Price  lOa.  9d, 

The  work  comuiences  with  a  brief  deacrijjtion  of  the  varioiis  posscssioiip  of 
the  different  European  powers  in  West  Africa,  giving  liiu  area,  pupuiatiuu,  and 
principal  produeta  of  each  aettlement 

Ohaptera  iiL-ziv.  treat  of  the  vegetable  ricfaea  most  important  to  the  trade  of 
Britain,  and  furnish  statistical  and  commercial  information  regarding  the  fol- 
lowing  exported  commodities,  taking  them  in  the  order  of  their  value  : — Palm- 
oil  ;  rubber  {Landolphia  and  Ficiit)  •  coffee  ((  '"jfm  liberica) ;  gums  and 
r^ins  (copal) ;  dyewoods  (cam  and  bar-wowl) ;  cotton  ;  cacao ;  cinnamon  ; 
indigo  \  cola-nuts  ;  tobacco.  Much  useful  information  is  given  regarding  the 
cultivation  of  the  oil  palm  {EUm  gutnmui»)  and  the  manufacture  of  the  oil ; 
and  tablea  ahow  the  wonderfiil  extent  to  which  thia  industry  has  grown.  The 
botanical  names  of  the  trees  from  which  Gambia  rubbers  are  obtained  have  not 
jet  been  identified,  but  the  vemacuhu'  names  are  recorded.  Chapters  xvL  and 
xvii.  relate  to  reforesting  and  denudation,  and  there  is  a  table  of  timber  exports 
from  West  Africa.  Amonf?  the  most  valuable  woods  are  African  teak  (Old- 
fUldia  africana)  and  Gambia,  rosewood  {Pterocarpm  erinaceus).  There  is  a  long 
list  of  the  economic  plants  of  Western  Africa,  with  references  to  botanical  autho* 
rities,  among  whom  Profeeaor  Oliver  of  Sew  atanda  foiemoat  Much  Ubonr 
haa  been  beatowed  in  collecting  forestry  atatiatica  regarding  the  vegetable  pro- 
dnction.q  of  oonntriea  where  a  vast  deal  haa  yet  to  be  done.  There  ia  a  fiiU  and 
uaefnl  index. 

L*Exposition  Forestiere  Internationale  dt  1884  a  Hdimbourg.    By  E.  Reuss, 
Inspector  of  Forests.   Pp.  162.   Paris,  1886.   Price  3s. 

Professor  Reuss,  of  the  Forest  School  at  Nancy,  was  deputed  by  the  French 
Goverumciit  to  report  ou  the  International  Forestry  Exhibition  held  at  Edin- 
burgh in  1884,  and  he  writea  in  n  ixiendly  tone  of  onr  enteipriae,  which  he  evi- 
dently aeanned  with  minute  attention.  The  report  containa  a  great  amount  of 
matter  interesting  to  foresters  and  agriculturists.  It  ia^  in  aome  respects,  the 
most  methodical  and  detailed  report  yet  published,  treating  of  the  different 
countries  represented  from  a  forester's  point  of  view.  It  is  divided  iiito  four 
chapters,  with  nuDiorou^  appendices  compiled  with  ability  and  care  ;  and  there 
is  an  excellent  index.  The  volume  of  Forestry  Essaytj,  publibhed  at  Edinburgh 
in  connection  with  the  Exhibition,  seems  to  have  escaped  the  author's  notice. 

Through  Cyprw.  By  Aokbb  Smith.  Illnatrated,  with  Map. 
London  :  Hurat  and  Blaekett,  18S7.  Price  16s. 

Thia  book  containa  nothing  that  ia  new  to  geography.  It  ia  a  pleaaant  nar- 
rative by  a  cultured  Scottiah  lady,  who  made  aome  reputation  by  her  Glimpses 

Greek  Life  and  Seenert/.  After  a  description  of  Ufe  in  Cairo,  Alexandria, 
and  I>eyrout.  in  which  justice  is  done  to  the  American  Presbyterian  mi.*8ioTiaries, 
the  writer  t^'lls  us  how  she  and  her  companion  sailed  from  Beyrout  to  Larnaca, 
and  thence  made  a  tour  of  Cypruis  from  east  to  west,  in  tents,  with  Arab  ser- 
vanu.  The  island,  for  a  feudatory  claim  to  which  we  pay  the  Sultan  of  Turkey 
£98^000  a  year,  ia  aaid  to  **  yield  to  none  of  our  other  Bntiah  poaaeaaiona  in 
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beftuty,  in  fertility,  or  is  importanoe."  The  Cypriote  have  received  from  ns  good 

roads,  plempntnry  efliication,  and  public  security.  Famagusta  is  the  only  place 
which  justifies  Ijord  Beaconsfield'a  design  to  make  Cyprus  a  place  of  anus,  tht 
sea  having  elsewhere  retired  from  the  old  harbours. 

MaUhaeui  Merian.  Skizze  seines  Lebens  und  ausfuhrliche  Beschreibung  seiner 
Topographia  Germanise  nebst  Verzeichniss  der  darin  enthaltcnen  Kupfer- 
stiche.   £ine  kulturhistorische  Studie  von  U.  Ecluuxlt.   Basel :  H.  Georsfft 

Verlajj.    1887.    Pp.  221. 

The  Merians  are  an  old  patrician  family  of  Hale.  The  old  house  in  which 
Matthaeus  Meriau  was  born,  ou  September  25,  1.0^3,  is  still  extant,  not  mueh 
changed  from  what  it  was  wlien  acquired  by  his  grandfatbttr  about  the  middle 
of  the  oentniy.  Hu  father  plaoed  him  under  Dietrioh  Meyer,  the  painter  and 
engraver  of  Znrich ;  and  by  the  time  he  was  twenty  yeara  of  age,  he  had 
attained  considerable  distinction  in  his  art.  At  Nancy,  at  Paris,  in  Italy,  and  m 
the  Netherlands  he  continued  to  labour  and  learu  for  many  years.  De  Bry,  the 
publisher  at  Frankfurt,  was  anxious  to  sfcui »  Ins  Rervices  in  the  illustration  of 
his  great  works — the  CoUeciiones  Fereyruiatwnum  in.  Ituiiam  Occidenlaltm 
(1690-1630),  etc  Meriaa  was  not  to  be  tempted  by  his  proposals ;  but  whit  the 
father  oonld  not  do^  the  daughter,  llaria  Magdakna  de  Ay,  aooompliahed.  The 
artist  fell  in  love  with  her,  and  by  his  marriage  in  1618  was  retained  for  a  time 
in  the  service  of  Germany ;  and,  after  a  short  residence  in  his  native  town,  he 
returned,  and  permanently  settled  in  Frankfurt,  at  that  time  the  centre  of  the 
book  trade.  He  died  there  in  1650.  Merian's  Toj)ographia  GermanicE  is  the 
finest  work  of  its  kind ;  and,  with  all  its  inequalities  and  imperfccuuiis,  ao 
abiding  monument  of  German  art  in  the  servioe  of  Qepgraphy.  These  who  wish 
to  learn  the  details  of  the  methods  adopted  by  Merian  (in  days  when  the  photo> 
giaphic  earners  was  yet  unthought  of)  to  obtain  views  of  the  various  towns 
fhroughoat'Bmopei  will  find  all  they  wish  in  Heir  Eekardt's  Ineid  and  csiefiii 
narrative. 

Aharntmimf  AwnbrMOf  AmphiUMent  Levka$  im  AHertkmn,  Ton  Eiroiv 
Oberhummeb,  Privatdocent  an  der  Univenitat  Miioehen.  Mnnebea: 
Theodor  Aekermann,  1887.  Pp.  zvt  and  aoo.  Two  nu^is. 

Most  Englishmen  are  content  to  take  their  classical  geography  from  Smith's 
Dictionary  ;  and  it  is  an  emphatic  testimony  to  the  placid  equanimity  of  their 
disposition  that  their  demands  for  fresher  information  have  never  tempted  the 
publishers  of  that  deservedly  standard  work  to  issue  a  new  and  revised  eilition. 
or  brought  them  the  surprise  of  a  rival  enterprise.  And  yet  since  Dr.  Smith 
and  his  coadjutors  first  summarised  the  mass  of  information  previoosly  aocnna- 
lated  1^  geographical  and  claeaical  sehohrs,  immense  advance  has  been  made  in 
this  department  of  inqtiiiy— accepted  identifications  have  been  disproved,  for 
gotten  sites  have  been  recovered,  sites  scarcely  visits  have  been  carefoUy 
ei^lored,  and  so  on  The  district  of  which  Dr.  Oborhummer  treats  in  hi.s  com- 
pact volume  is  n  t  one  in  which  any  of  the  mo-st  brilliant  of  modern  explora- 
tions has  been  earned  ou  ;  but  it  teems  with  ancient  names  of  cities  and  sites 
of  which  not  a  few  have  left  clear  record— the  Doric  colonies  of  Leukas  (Lev- 
kadia),  Anaktorion,  Ambrakia,  the  battle>site  of  Actinm,  Argoe,  HeraUia,  eke. 
To  the  [)hy.^ical  geographer,  the  account  of  the  connection  of  Leiikas  with  the 
mainland  will  be  one  of  the  most  interesting  passages,  though  the  main  facts 
have  been  frequently  brought  together  by  previous  wiitere^  and  liave  foood 
their  way  into  text-books  and  encydopsadias. 
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TU£  OOLO&ADO  RIV£B  OF  TEE  WEST. 

By  H.  M.  Cadell,  B.Sc.,  F.R.S.E. 

To  trace  back  things  to  their  fint  begimiingfi  ia  at  aU  timea  <me  of  tiie 
most  faecinating  of  mental  pursuits.  The  historiao  diligently  seeks  to 
disoorer  the 'origin  of  our  present  poUtical  and  sodal  systems,  and  the 
biologist  is  ever  hnsy  ooDStnictiog  long  pedigrees  for  all  the  families  of 
the  organic  world.  A  like  fascination  attaches  to  the  study  of  the  evolu- 
tion of  the  land  we  live  on»  its  history  in  the  past,  and  the  origin  of  its 
mountains,  rivers,  and  geographical  configuraticm.  Tn  this  latter  direc- 
tion there  is  still  a  huge  and  fruitful  region  to  explore ;  but  it  is  a  region 
which  may  not  be  entered  alone  and  unarmed,  as  it  is  beset  on  eveiy  side 
with  difficulties^  and  is  foil  of  pitfalls  into  which  the  unwary  may  aisilj 
stumble.  The  geographer  must  here  take  for  his  companion  the  geologist^ 
whose  eye  can  pierce  the  solid  rocks  and,  catlike^  ^  what  to  others  is 
veiled  in  deep  darkness. 

In  the  Old  AVorld,  it  is  often  an  excecrlinL'ly  hard  task  to  trace  out  the 
geographies  of  the  past,  and  to  ascertain  the  laws  by  which  the  land  has 
receive{l  its  present  forms  and  outlines.  The  data  are  too  few — the 
coimtries  which  have  been  investigated  are  too  complex  in  geological 
structure  and  too  small  in  area,  to  permit  of  grand  generalisations  being 
easily  arrived  at  In  America,  however,  there  are  vast  regions  where 
such  di£Biculties  are  much  less  formidable,  and  of  these  the  basin  of  the 
Colorado  is  a  notable  exampla  Its  geological  structure  is  of  the  simplest 
kind.  The  rocks  lie  in  a  series  of  great  flat  plattuux,  uniformly  upraised 
froui  the  sea-bed  in  which  they  were  formed,  and  they  have,  after  long 
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ages  of  exposure,  been  eaten  away  and  deeply  dissected  by  streams  and 
rivers,  so  that  their  anatomy  can  be  studied  with  the  greatest  ease.  Iliere 
is  probably  no  other  part  of  the  world  !50  well  fitted  to  impress  on  the 
mind  the  marvellous  erosive  power  of  running  water.  The  Colorado,  in 
flowing  for  ages  over  these  tracts  of  horizontal  strata,  has  excavated  a 
series  of  gorges  altopptlier  unique  in  their  depth  and  architectural  magni- 
ficence. For  hundi  i  da  of  miles  the  river  rushes  along  the  bottom  o{  a 
chasm  thousands  or  feet  deep,  across  a  barren,  rainless  desert,  shunned 
alike  by  the  hunter,  the  miner,  and  the  settler,  and  inhabited  only  by  a 
few  wandering  tribes  of  Indians.  The  scenery  of  this  region  is  wonderful 
beyond  description.  The  rocks  have  generally  brilliant  red,  yellow,  or 
purple  hues,  and  are  carved  by  Nature's  graving  tools  into  endless 
varieties  of  architectural  shapes  and  patterns. 

The  whole  length  of  thia  "Great  Walled  Eiver,"  from  ita  acmes 
amid  the  snow-clad  peaka  of  the  Boddes  to  its  mouth  in  the  Ghilf  of 
California,  is  2000  miles,  and  its  drainage  system,  whieh  covers  256,049 
square  miles,  is  the  second  laii^st  in  the  United  States.  The  region  hai 
been  thoroughly  explored,  and  much  advantage  may  result  from  the  stady 
of  the  valuable  physical  and  geological  data,  and  their  bearing  on  more 
general  problems  of  geographical  evolution  in  other  lands, 

The  badn  Is  physically  divisible  into  two  portions  The  upper  part^  to 
which  we  shall  devote  attention  in  tiie  f oUowing  pages,  his  a  genenl 
height  above  sea-level  of  4000  to  8000  feet  It  is  sharply  separated 
from  the  lower  r^on  by  a  line  of  mural  precipice,  from  whose  brink 
the  surface  of  the  country  suddenly  drops  from  an  elevation  of  6000  feet 
to  levels  ranging  between  1300  and  3000  feet  above  the  sea.  From  the 
foot  of  this  huge  boundary-wall  there  stretches  westwards  and  south- 
wards along  the  lower  reaches  of  the  Colorado  a  vast  and  nameless  desert^ 
bristling  with  sharp  rodcs  and  terrible  in  ita  grim  desolatioxL 

Grand  Canon  DiSTRTfT. — The  plateau  rei;ion  east  of  this  wild  <^ierr:^ 
country  occupies  the  north-west  corner  of  Arizona,  and  stretches  north- 
wards to  the  High  Plateaux  of  Utah.  It  is  known  as  the  Grand  Canon 
District  from  the  stupendous  canon  or  gorge  of  the  Colorado  which  crosses 
it  from  east  to  west  and  divides  it  into  two  diJ5tinct  areas.  The  length  of 
the  Grand  Canon  District  from  NW.  to  SE.  may  be  taken  at  about  180 
miles,  and  its  width  from  NK  to  SW.  at  125  miles.  As  there  is  no 
natural  boundary  on  the  south,  the  total  area  of  the  region  niay^  bo  placed 
iuiy  where  between  13,000  and  16,000  square  miles.  The  general  character 
of  the  Grand  Canon  District  will  best  be  understood  by  a  glance  at 
Figure  1,  opposite  plate.  The  Grand  Cafion  ia  the  deepest  and  most 
magnificent  of  the  series  of  gorges  through  which  the  Colorado  roDs  its 
waters.  Its  length  from  the  great  diff  at  the  Grand  Wash  to  the  mouth 
of  the  Little  Colorado^  measuring  round  all  the  windings,  is  about  220 
mileS)  but  the  distance  between  these  points  is  only  125  miles  as  the  crow 
flies.    Above  the  Little  CJolorado  (Colorado  Chiquito)  the  liver  has  a 
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Figure  I. — View  of  Marble  Canon  from  the  Vermilion  Cliffs  near  the  mouth  of  the 
Paria.  In  the  distance,  the  Colorado  River  is  seen  to  turn  to  the  west,  where  its 
gorge  divides  the  twin  plateaus.  On  the  right  are  seen  the  Eastern  Kaibab  Dis- 
placements, appearing  as  folds,  and,  farther  in  the  distance,  as  faults,  producing 
straight  "cliffs  of  elevation."  The  "cliff's  of  erosion,"  near  the  brink  of  the 
Canon,  have  all  more  or  less  indented  sinuous  outlines. 

Sruittak  Gooj^PMphir&l  Mn^axiu».  1887 

r 

DigitizGL.  ^^oogle 


THE  COLOIiADO  lUVEU  OF  THE  WEST. 


443 


general  south-westerly  course.  The  part  oC  the  gorge  between  the 
little  Colorado  and  Pam  tributaries  is  second  only  to  the  Grand  Gafkon 
in  grandeur,  and  haa  been  named  hj  Powell  the  MarUe  Cafion,  from 
the  magnificent  marble  difis  which  form  part  of  its  walls.  It  is  66  miles 
in  length,  and  ends  at  the  foot  of  the  Glen  Oafion  (Fig.  1)- 

The  pleatean  region  north  of  the  Grand  Cafton  is  drained  hf  three 
principal  streama  The  most  westerly  is  the  Yiigen  Biver,  which  rises 
along  the  southern  escarpment  of  theMarkagunt  Plateau,  and  flows  south- 
westwards  out  of  the  plateaux,  joining  the  Colorado  in  the  desert,  below 
the  mouth  of  the  Grand  Canon.  The  second  drainage  channel  is  the 
Kanab  Creek,  which  flows  due  southwards  from  the  plateaux,  and  enters 
the  Grand  Canon  by  a  magnificent  side  gorge  in  the  middle  of  the  Kanab 
division  of  the  chasm.  The  third  and  most  easterly  trilnitary  is  the  Paria 
River.  Tt  rises  on  the  eastern  side  of  the  Pauns;igunt  Plateau,  and  flows 
south-eastwards  between  the  Paria  and  Kaiparowits  Plateaux,  entering  the 
Colorado  at  the  head  of  the  Marble  Canon. 

CoT.nRADO  Plateau. — Th^  conntry  driining  into  the  Ornnd  Cafiou  on 
the  south  has  no  marked  }>livH\  al  divisions,  but  is  a  single  nearly  hori- 
zontal expanse  7000  to  7500  feet  lu  altitude.  It  is  known  us  the  Colorado 
Plateau,  and  sweeps  away  southwards  for  fifty  or  sixty  miles  to  the  base 
of  the  volcanic  ranL^e  t  f  the  San  Francisco  Mountains.  Low  wcsns  gently 
roiling  and  clad  wiili  pine,  pinon,  and  cedar,  and  shallow  vaJleys  yellow 
with  sand  or  grey  with  sage,  repeat  themselves  over  the  entire  area. 
From  such  commanding  points  as  afibrd  an  outlook  over  this  region  one 
solitary  "  buttc "  is  always  seen  rising  above  the  plain.  Like  Roraima, 
it  is  a  pile  of  li url/onuil  strata  far  removed  from  any  rocks  of  the  same 
family.  Known  ;us  the  Red  Butte,  it  consists  of  Permian  strata  lying  like 
a  cameo  on  the  flat  Carboniferous  beds  of  the  plain,  and  owes  its  presenra* 
tion  to  a  hard  cap  of  basalt  poured  out  as  lava  when  ^e  r^on  was 
entirely  covered  with  Permian  shales  and  sandstones.  The  erosion  of 
ages  hta  swept  away  all  the  surrounding  unprotected  beds  of  the  same 
age,  leaving  this  solitary  outlier  to  tell  its  tale,  aa  nayvies  leave  pillars  of 
soil  in  a  cutting  to  show  the  amount  of  their  excavation.  An  example  of 
a  solitary  outlier  of  this  kind  is  seen  in  the  distance  on  the  left  side  of 
Kg.  I. 

The  country  north  of  the  Grand  Caikon  is,  unlike  the  Colorado 
Plateau,  divisible  into  several  distinct  areas  with  well  marked  topo- 
graphical boundaries.  The  Grand  Gafion  receives  from  this  side  the 
drainage  of  four  plateaux — the  Sheavwits,  Uinkaret,  Kanab,  and  Kaibab. 
East  of  these  lies  a  fifth,  the  Paria  Plateau,  which  drains  into  the  Marble 
Ca&on.  Let  us  in  imagination  make  a  journey  eastwards  over  this  region. 

Sheavwits  Plateau.— This  is  the  weatmost  of  the  fom-,  and  has 
for  its  western  boundaiy  the  gigantic  escarpment  overlookitv^  the  Grand 
Wash,  a  broad  and  deep  valley  descending  from  the  north,  and  entering 
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the  (Joloiado  at  the  moath  of  the  Gnoid  CaftoiL  This  strath  is  gsnenlly 
dryv  but  is  occastonslly  flooded  with  deluges  of  mud  dmuig  the  vmter 
Tsins.  The  plateau  wall  was  produced  by  a  great  fault,  on  the  east  side 
of  which  the  horisontal  strata  of  the  district  were  hoisted  several  Uioa- 
sand  feet  above  thoae  on  the  west.  The  displacement  diminishes  towards 
the  north,  and  is  not  found  forty  miles  north  of  the  Colorado.  The  surfiue 
of  the  plateau,  which  is  diversified  by  some  volcanic  masses  and  Permian 
outliers  like  the  Red  Butte,  slopes  gradually  to  the  east  and  north-east 
for  a  distance  of  thirty  miles,  in  correspondence  with  the  inclination d 
the  strata. 

Hi  inacANE  Lkdcf,  -  The  eastern  limit  of  the  Sheavwit.?  Plateau  is 
the  Hurricane  Ledge,  one  of  the  most  striking  topographical  and  geolo- 
gical features  of  the  Grand  Canon  district.  It  is  a  huge  step,  the  result 
of  a  second  fault,  which,  like  the  first,  has  lifted  all  the  country  to  the 
cast  at  a  recent  geological  period.  While  the  Grand  Wash  fault  dimi- 
nishes towards  tlie  north,  tlie  Hurricane  faidt  continues  to  increase.  At 
the  Grand  Cafiou  it  has  a  displacement  of  1800  feet.  It  runs  straight 
north  for  thirty  miles,  and  then  begins  to  grow  till  it  has  displaced  the 
region  no  less  than  6000  feet  aft  the  place  where  it  crones  the  Yiifea 
Biver.  Abore  the  Hurricane  Ledge  there  are  extensive  grasing  lands, 
and  where  there  are  springs  the  Mormon  inhabitants  have,  by  the  help 
of  irrigation,  snoeeeded  in  raising  the  products  of  a  temperate  climate. 
In  the  region  below,  along  the  course  of  the  Yiigen  and  Santa  Clara 
riversi  sub-tropical  plants  are  caltivated,  and  for  one  standing  on  the 
ledge  it  is  possible  to  throw  a  stone  from  the  land  of  the  potato  and  ^ipls 
to  that  of  the  fig  and  sugar-cane. 

The  Hurricane  Ledge  presents  an  almost  impassahle  barrier  to  the 
traveller  across  the  plateaux.  It  may  only  be  crossed  where  occasional 
narrow  gullies  have  gashed  its  front,  or  where  old  volcanoes  on  the 
plateau  above  have  poured  over  the  brink  streams  of  lava,  and  fonnsd 
rugged  slopes  which  may  be  climbed  with  difficulty. 

UiNKAiiKT  Plateau. —On  gaining  the  top  we  reach  the  second  terrace 
known  as  the  Uinkaret  Plateau.  It  is  the  narrowest  of  the  four,  but 
has  strongly  marked  features.  The  Grand  Canon  :\nd  Hurricane  T.edire 
defnie  it  sharply  on  the  south  and  west,  while  on  the  north  the  plateau 
terminates  at  the  base  of  the  Permian  cliffs — the  tirststep  up  to  the  High 
Plateaux  of  Utah.  The  eastern  boundary  is  only  partially  supplied  by  the 
Toroweap  Valley,  which  extends  northwards  from  the  Grand  Caiion  for 
some  twenty-three  miles,  and  then  disappears,  leaving  no  <listinct  divid- 
ing-line between  this  part  of  the  Uinkaret  and  the  Kanab  Plateau  on  the 
east  The  length  of  the  Uinkaret  Plateau  may  be  roughly  stated  at 
45  to  50  miles,  and  its  width  from  8  to  12  miles. 

Like  the  Sheavwits  Plateau,  the  Uinkaret  has  been  the  scene  of 
repeated  volcanic  outburstSi  and  the  billowy  profiles  and  gloomy  hosi  of 
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tbe  baaaltie  cones  and  hmrHown,  which  cover  a  laxge  mt^  form  a  sharp 
contrast  to  the  rectOinear  ontUnes  and  glowing  tints  of  the  snrroimding 
rsgion*  The  volcsnic  eruptions  took  phice  at  two  differ«nt  times.  The  earlier 
series  of  eruptions  was  probably  eonnected  with  the  first  throes  of  up- 
heaval at  the  close  of  the  Miocene  period.  After  the  successive  and  long- 
oontinued  periods  of  uplift  and  denudation,  rinriiig  which  the  region 
received  its  present  wondrous  physiognomy,  the  volcanic  iii  cs  again  burst 
forth,  and  multitudes  of  little  cinder  cones  and  coul^  of  basaltic  lava 
were  formed  on  the  plateau.  The  highest  and  most  conspicuous  part  of 
the  Uinkaret  is  Mount  Trumbull,  a  broad,  well  definerl,  isolated  mass, 
rising  nearly  2000  feet  a>)ove  the  plain  at  its  base,  and  3000  feet  above  the 
Toroweap  Valley  near  its  south-eastern  flank.  Two  or  three  miles  to 
the  south-west  lies  Mount  Logan,  a  tabular  eminence  of  greater  nrcn  1>iit 
lower  height  than  Moimt  Trumbull.  Both  these  mountains  are  tiio 
denuded  remains  of  the  older  volcanic  series  which  were  erupted  when 
the  surface  of  the  regiun  was  still  covered  with  Permian  strata.  From 
the  top  of  Tnimbull  it  is  possil)le  to  make  out  over  120  distinct  cinder 
cones  of  the  later  family,  sprinkled  like  molehills  over  the  plateau.  Al- 
together some  170  such  centres  of  eruption  have  been  counted  on  the 
Uinkaret  and  its  environs,  the  majority  being  thickly  planted  round  the 
sides  of  Mount  Trumbull.  As  a  rule  they  are  small,  and  rarely  reach  a 
height  of  700  or  800  feet.  The  plateau  Is  like  the  Yoleanie  districts  of 
Anvergne,  or  the  Eifel  and  the  Siebengebirge,  where  the  extinct  cones 
and  craters  have  not  yet  been  obliterated  by  the  wasting  hand  of  time, 
but  impart  to  the  whole  landscape  their  ebaracteristic  type  of  scenery. 

Eanab  Flatbai;.— The  Toroweap  Valley  runs  along  another  line  of 
faulty  which,  like  those  to  the  west,  has  lifted  the  region  beyond,  snd 
given  rise  to  a  third  great  step  upwards  to  the  east.  This  line  of  cliff  is 
800  or  900  feet  hig^  at  the  foot  of  the  Toroweap,  but  diminishes  with 
the  Isalt  towards  the  north.  The  Elanab  Plateau  is  the  broadest  of  the 
four,  but  is  the  least  pronounced  in  its  features.  It  is  a  simple  monotonous 
expanse  of  desert^  with  only  one  salient  point  of  interest.  This  is  the 
Kanab  Caffon,  a  msgnifioent  side  gorge  which  runs  through  the  centre 
of  the  plateau,  and  opens  into  the  heart  of  the  Grand  CaSon. 

Kaibab  Platrau.— Wc  have  now  reached  the  highest  and  most  inter- 
esting part  of  the  Grand  CaKon  district.  The  Kaibab  has  an  elevation 
of  from  7500  to  9000  feet.  The  Rummit  is  comparatively  Hat,  and 
terminates  on  the  eastern  and  western  sides  in  lofty  battlements  over- 
looking the  barren  wastes  around.  The  plateau  is  an  uplift  between  two 
great  displacements  throwing  in  opposite  directions.  These  lines  of 
dislocation  converge  towards  the  north  and  meet  at  the  hamlet  of  Paria, 
thus  giving  the  plateau  a  rudely  triangular  outline.  The  longest  side  of 
the  plateau,  extending  from  the  Grand  Cai1[on  to  the  Vermilion  Cliffs,  is 
90  miles  in  length.   Its  greatest  breadth  from  east  to  west  is  35  miles. 
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The  surrounding  re^on  is  a  desolate  expanse  of  flat  crunibiing  rock, 
of  a  red  or  orange  hue,  unwatered  save  by  scanty  springs,  and  clad  with 
nothing  but  sparse  cactus  or  (lesert  scnib.  After  toiling  over  this  naked 
wilderness,  and  mounting  the  last  great  step,  what  a  goal  is  reached  in 
the  oasis  of  the  Kaibab  !  "  Its  broad  surface  is  clothed  with  magnificent 
forest,  opening  in  grassy  parks,  which  during  the  summer  are  gay  witli 
flowen  of  rara  beiuity  and  luxoriance.  It  is  a  paradise  to  the  ei^orer, 
who,  weary  of  the  desert^  wanders  with  delight  among  its  giaut  pines  and 
spruces,  and  through  its  verdant  htit  streaniless  vaUeys."  Eaibsb 
is  a  moist  region.  In  smnmer  the  rains  are  frequent^  and  in  winter  the 
snow  lies  deep,  but  there  are  no  perennial  streams  such  as  axe  found  m 
other  mountainous  rej^ons  of  equal  sise  and  altitude*  Ereiy  ravine  is 
dry  and  carpeted  with  a  turf  of  mountain  grassy  smooth  as  a  lawn  and 
richly  bedecked  with  flowers.  The  trees,  which  are  latge  and  nobH 
stand  weU  apart,  except  in  the  upper  parts  of  the  plateau,  where  the 
spruces  predominate.  The  main  genera  are  the  yellow  pine  (Pkius  pm- 
derosa),  the  spruce  {Abies  grandis  and  A.  Engelmanni),  and  the  aspen  (Pope* 
ins  tremuioides) ;  but  on  the  borders  of  the  plateau,  the  cedar  (t/untpemt 
occidenlalis),  the  mountain  mahogany  {Ceroearpm  iedifoUus),  and  the  pifico 
(Ptnwx  f  >hili<)  are  also  to  be  found. 

In  the  centre  of  the  Kaibab  there  is  a  small  strath  10  miles  long  and 
about  throe  in  breadth,  named  the  De  Mottc  Park.  It  is  smooth  and 
treeless,  but  the  ground  surrounding  it  and  rising;  rapidly  to  heights  of 
300  and  400  feet  above  its  tloor,  is  densely  clad  with  forest.  If  the 
traveller  loses  his  way  amoncr  the  hills,  ravines,  and  forest  glades  of  the 
Kaibab,  which  are  all  extremely  like  one  another,  ho  must  go  at  once 
to  the  De  Mott^  Park.  The  way  may  be  long,  but  it  is  easy  and 
sure.  The  main  ravines  all  i*adiate  from  the  summit  overlooking  the 
Park,  and  to  find  the  way  out  of  the  labyrinth  he  has  only  to  follow 
the  course  of  one  of  them  up  to  its  head,  and  avoid  deviating  into  any 
of  the  minor  tributary  branches.  Pools  of  water  are  to  be  found  at 
many  parts  of  the  Kaibab.  They  vary  in  depth  from  a  yard  or  two  to 
100  feet^  and  hare  sometimes  a  diameter  of  over  100  yards.  None  of 
these  are  fed  by  running  water,  and  their  origin  is  somewhat  obsenie. 
Hie  rains  sink  through  the  rock  as  easily  as  through  sand,  and  supply 
the  perennial  springs  that  gush  forth  from  the  sides  of  the  Grand  Gaftoa 
thousands  of  feet  below,  and  it  is  possible  that  these  lagoons  are  the 
mouths  of  swallow-holes  connected  with  the  subteiranean  channels,  and 
kept  open  by  the  solution  of  the  limestone  of  the  pbteau. 

From  the  summit  of  the  Kaibab  magnificent  views  are  to  be  bad 
of  the  wondrous  region  below.  The  panorama  from  Point  Sublime  is 
described  in  glowing  language  in  the  eighth  chapter  of  Captain  Button's 
Tertiary  History  of  the  Grand  CaHon  IHslriet,^  a  volume  from  which  much 
of  the  information  in  these  pages  is  drawn ;  and  Mr.  Holmes  has^  with 
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skilfiil  haiid,  given  us  a  vivid  pictorial  representation  of  the  stupendous 
w0iie  in  thd  atlas  aooompanying  the  monograph  (Plates  xv.,  xvi,  xm).i 

Par  I A  Plateau. — Th»^  eastern  sifloof  the  Kaibab  1=^  formed  by  a  great 
monoclinal  bend  downwards  of  th  ■  strata.  The  surface  sinks  rapidly 
nearly  4000  feet  between  the  e  lge  of  the  Kaibab  and  the  brink  of  the 
Marble  Canon,  wliere  the  bedding  of  the  rocks  is  again  nearly  Hat.  The 
Paria  Plateau  is  the  northern  pait  of  the  area  between  the  Kaibab  and 
the  Marble  Cafion.  It  is  bounded  on  the  north  by  the  Paria  Eivcr,  and 
terminates  on  the  south  in  the  eastern  extension  of  the  richly  coloured 
and  ornate  escarpment  of  the  VermHion  Clifis. 

The  Tehhaces. — All  the  gieat  physiciil  icatures  imprinted  by  the 
subttrroMtmiorcea  on  the  Grand  Canon  District  cross  it  in  an  approximately 
norUi  and  south  diiection.  There  is,  however,  another  and  equally  dis- 
tinct system  of  clifT  lines  at  right  angles  to  the  first.  These  are  eli£b  of 
erosion,  whiehhave  not  been  elevated  into  their  present  forms,  hut  are  the 
result  of  the  long-eontinued  action  of  gtUtaigrial  sgendes.  As  we  go  north* 
wards  from  the  brink  of  the  Grand  Oa&on,  parallel  to  the  ledges  that 
sepnrato  the  minor  plateaux,  the  land  begins  after  a  while  to  rise  in  a 
series  of  terraces  which  form  a  great  stair  np  to  the  High  Plateaux  of 
Utah. 

For  many  miles  round  the  Grand  Cafton  the  eountiy  consists  of  sand- 
stones and  limestone  beds  of  Oatbonif erons  age.  They  appear  at  first  quite 
honbontal,  but  on  closer  inspection  are  seen  to  slope  very  slightly  towards 
the  north.  This  indination  is  not  uniform,  bat  varies  from  nil  up  to  2' 
or  3%  and  may  be  aToraged  at  40"  over  the  whole  plateau.  Small  as  it 
appears,  its  cumulative  effect  is  great  enough  to  depress  the  surface  of 
the  CSarboniforous  formation  to  sea-level  beneath  the  MarkAgunt  P]a> 
teau,  and  to  raise  it  to  a  height  of  8000  feet  at  the  San  Francisco 
Mountains,  130  to  180  miles  further  south.  Had  the  beds  been  quite  flat 
we  sliould,  in  af?cending  from  tlv  edge  of  the  Grand  Canon  to  the  top  of 
the  Terraces,  have  to  climb  1U,UOO  feet,  as  this  is  tho  thickness  of  the 
formations  beneath  which  the  Carboniferous  series  is  bui  icd.  The  slight 
tilt  which  the  area  has  received,  however,  saves  us  half  tliis  climb,  for,  on 
crossing  the  edges  of  the  Terraces,  we  only  gain  oOOU  or  6000  feet  in 
height 

The  lowest  terrace,  known  as  the  Shinanimp  Cliffs,  is  formed  by  the 
outcroj)  of  the  Permian  sandy  shales  and  sandstones,  scattered  outliers  of 
which  have  been  already  mentioned  as  occurring  sporadically  over  the 
plateau.    The  hues  of  the  Terraces  are  gorgeous  in  the  extreme,  and 

<  A  raduoed  copy  of  w»  of  Hr.  Holmos'  Imt  dnwhigi  of  the  toraery  of  the  QnaoA  Omm 
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reach  their  climax  of  brilliancy  in  the  Lower  Triassic  and  Permian  series. 
Den'^ie  rich  reddish-brown  hands  and  streaks  of  chocolate  are  intcrbeJded 
with  pnrple,  violet,  lavender,  nnd  ^vhitc,  while  lower  down  there  are 
layers  ol  a  peculiar  Indian  red,  alternating  with  more^ober  greys. 

TriE  Vermilion  Cliffs. — Tlie  Permian  terrace  is  not  always  distinct, 
and  sometimes  nms  under  and  forms  part  of  the  i,Teat  Triassic  ef?carp- 
ment  of  the  Vermilion  Cliffs.  This  huge  mural  precipice  inns  eastwards 
from  the  Hurricane  Ledj^^e  to  Paria^  and,  crossing  the  Colorado  at  the  foot 
of  the  Glen  Canon,  trends  southwards  under  tlie  name  of  the  Echo  Cliffs, 
wliich  gird  in  the  Grand  Canon  District  on  the  east.  The  Vermilion 
Cliffs  increase  in  size  and  magnificence  towards  the  valley  of  the  Virgen, 
where  they  riae  2000  feet  above  the  plain.  The  sandstone  beds,  which 
greatly  pi^omiiiate^  are  separated  at  places  by  thin  bands  of  gypseous 
shale^  and  these,  beuig  partly  sohiUe,  are  more  easily  eaten  out  by  tiie 
weather.  They  thus  produce  linct  of  deep  shade  which  croea  the  eliff 
fiMMS,  and  throw  into  stronger  relief  the  bright-coloiired  sandatone  aones 
between.  The  shales  retain  a  wonderful  uniformity  over  wide  areas, 
and  indiyidual  beds  may  be  tnused  along  the  cliflb  with  unchanged  thick- 
ness and  hue  for  many  miles.  Near  the  top  of  the  T^riaa  is  a  maasiTe  bed 
of  sandstone  everywhere  distinct  from  the  thinner  bands  below.  It  swella 
in  thiclmess  from  200  feet  at  Kanab  to  1200  feet  in  the  valley  of  the 
Virgen.  It  is  gashed  from  top  to  bottom  with  straight  vertical  jcnnts, 
and  the  weather,  taking  advantage  of  all  such  weak  places,  is  over  at  work 
widffiung  the  joint  fissures  into  deep  gullies  and  clefts.  After  long  ages 
of  such  erosion  the  summit  of  the  Vermilion  Clifis  has  become  f  i  etted  and 
carved  into  domes,  towers,  and  pinnacles  of  wondrous  form  and  beauty. 

In  the  neighbourhood  of  the  Virgen,  the  Vermilion  Cliffs  send  off 
buttes  resembling  vast  bergs  detached  fmni  the  parent  ice-sheet,  only  here 
it  is  the  parent  mass  which  has  retired,  and  the  bergs  -vvliich  have  withstood 
the  powers  of  the  air.  Archit<>cturally  the  buttes  may  be  likened  to 
colossal  temples  and  cathedrals  flanked  with  massive  buttresses  and  cro-v^Tied 
with  domes  and  s])ires,  which  shoot  high  into  the  air  and  mingle  with 
the  clouds.  They  are  carved  and  fretted  into  the  most  ornate  and  ever- 
changing  forms,  but  are  all  built  on  the  same  plan,  cut  from  the  same 
block,  and  girded  with  the  same  bright  belts  of  coloui. 

The  White  Cliffs. — Each  formation  in  the  Grand  Canon  region  hss 
its  own  style  of  architecture.  When  we  reach  the  terrace  above  by  one 
of  the  few  passes  through  the  Vermilion  Ciifllb,  we  are  confronted  by 
another  line  of  precipices  of  a  totally  different  character.  The  Jnrsssic 
series,  which  follows  the  Trias  in  pabeontological  succession,  is  here  repre- 
sented by  bright  red  f ossfliferous  shales  resting  on  a  very  massive  bed  of 
white  sandstone,  nearly  1000  feet  in  thickness.  The  shales  are  from  300 
to  500  feet  thick,  and  yield  typical  Jurassic  fossils,  but  it  is  the  great 
sandatone  bed  that  first  strikes  the  eye  and  draws  the  attention  of  the 
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explorer.  The  white  cliff^aees  are,  on  near  inepeetioD,  seen  to  be  etched 
with  myriads  ol  gracefully  curved  and  diagonal  lines  of  "false-bedding." 
The  harder  laminie  ptojeet  in  little  ridges  from  6  to  15  inches  beyond  the 
softer  ones,  and  the  entire  smface  comes  to  have  the  appearance  of  a 
huge  piece  of  petrified  filagree  work.  Bat  in  the  distance  all  minor  features 
fade  away,  and  the  clifis  rear  their  pallid  battlements  aloft,  nnmatred  from 
base  to  summit  hj  vertical  or  horizontal  shadows.  Unlike  the  ornate 
Vermilion  CMIb  below,  the  Jurassic  escarpment  ia  as  bald  and  serere 
as  a  row  of  military  barracks.  Their  appearance  is  not  even  relieved 
by  a  fringe  of  sloping  talus,  like  the  long  smooth  hank  that  sweeps 
round  the  base  of  SaUsbuiy  Crags  at  Edinburgh,  and  adds  so  much  to 
their  impressiveness  and  massive  strength.  The  White  Cliffs  are,  however, 
not  altogether  devoid  of  scenic  interest,  as  their  edges  are  sinuous  and 
often  furrowod  l*y  gnllios,  or  occasionally  carved  into  dome-shaped  buttes 
snd  ptnrks  of  fantastic  form. 

i'rom  the  top  of  the  "Wliite  Cliffs  the  countr}'-  slopop  up\vards  to  the 
Markdgunt  and  Paunsagunt  Plateaux.  The  outcrojtpiiig  edges  of  the 
Cretaceous  sandstones  and  shales  do  not  here  give  rise  to  very  prominent 
terraces;  but  in  the  Paria  district  the  ledges  rise  quickly  tier  above 
tier,  and  form  an  imposing  stairw  ay  4000  feet  in  height.  The  Cretaceous 
rocks  show  none  of  the  orange,  purple,  and  chocolate  hues  so  common  to 
the  other  formation.s  of  ihu  district,  but  the  pale  yellows  and  light  brown 
tints  of  the  sandstones,  intercalated  with  the  blue  or  dark  iron-greys  of 
the  shales,  give  an  tdtogether  peculiar  colour-effect  to  this  formation. 

Thb  Fink  Cum.— We  have  now  reached  the  highest  (rf  the  terraces. 
The  Eocene  escarpment  of  the  Pink  Clifis  crowns  the  Cretaceous  slope, 
and  completes  the  list  of  formations  in  this  region.  It  is  not  a  deep-sea 
formation,  but  is  a  series  of  deporits  formed  in  a  lake,  brackish  at  firsts 
'but  afterwards  quite  l&esh.  These  beds  beqieak  a  great  change  in  the 
geological  and  physical  history  of  this  part  of  the  earth's  crust.  They 
tell  of  upheaval  of  the  land  and  disappearance  of  the  sea  over  large 
areasi  and  the  beginning  of  the  present  history  of  a  great  continent 
The  elifis  are  carved  into  rows  of  square  obelisks  and  pilasters  of  uniform 
nae  and  pattern,  and  produce  the  efibct  of  a  huge  colonnade  from  which 
the  entablature  has  been  removed  or  fallen  in  ruins.  There  are  lime- 
stones at  the  top,  and  thick  beds  of  marl  below,  mixed  with  sandstone 
and  conglomeratic  layers.  At  the  top  there  is  a  snow-white  band  over 
an  orange  yellow  zone,  but  the  main  mass  of  the  cliffs  has  a  pale  red 
tint,  which,  as  the  sun  sinks  towards  the  horizon,  deepens  into  a  rich  rose 
colour,  seen  in  no  other  rocks,  and  beautiful  beyond  description. 

The  Grand  Canon. — Such  are  the  main  orographic  and  structural 
features  of  the  plateau  region  throngfi  which  the  Colorado  has  cut  its 
gorga  The  wonders  of  the  great  chasm  itself  may  perhaps  be  best  de- 
scribed by  first  giving  a  short  account  of  Powell's  memorable  pioneering 
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voyage  through  the  canons  in  18(39.*  Major  J.  W.  Po well,  his  brother, 
and  eight  men  formed  the  party  who,  on  the  24th  of  May  1869,  started 
in  four  stout  boats  from  Green  Kiver  City  on  the  Union  Pacific  Kail- 
way.  Tlie  voyage  down  the  Green  Kiver  wrr  exciting  and  perilous 
in  the  extreme,  and  many  hairbreadth  esca]>cs  were  made  long  before 
the  Grand  Canon  was  reached.  The  boats  were  often  overturned  among 
the  rajjids,  and  one  was  dashed  to  pieces  at  the  Disaster  Falls,  a  very  had 
piut  of  the  gorge  through  the  Uinta  Mountains,  \\  hui  o  Aahlc}-,  a  itrcvions 
explorer,  had  been  wrecked,  ami  scveial  oi  his  men  drowned,  Tiic 
adventures  had  occasionally  a  certain  smack  of  grim  humour  about  them. 
On  one  occasion  Powell  and  one  of  hiB  men  began  the  ascent  of  the 
eafion  wall  just  below  ihe  moutJi  ol  Yampft,  a  trOmtary  the  Qmm 
River  above  its  junction  wifih  the  Uinta.  After  ascending  five  or  six 
hundred  feet  they  came  to  a  sheer  precipice,  up  which  they  managed  to 
climb  tiil  the  top  was  nearly  reached.  '*  Here,"  says  PoweU,  "  hy 
makmg  a  spring  I  gain  a  foothold  in  a  little  crevice,  and  grasp  an  angle 
of  the  rock  overhead.  I  find  I  can  get  up  no  further,  and  cannot  step 
back,  for  I  dare  not  let  go  with  my  hand,^  and  cannot  reach  foothold 
below.  I  call  to  Bradl^  for  help.  He  finds  a  way  by  which  he  can  get 
to  the  top  of  the  rock  over  my  head,  but  cannot  reach  me*  Hien  ho 
looks  around  for  some  stick  or  limb  of  a  tree,  but  finds  none.  Then 
he  suggests  that  he  had  better  help  me  with  the  barometer  case;  but  I 
fear  I  cannot  hold  on  to  it  The  moment  is  critical.  Standing  on  my 
toes,  ray  muscles  begin  to  tremble.  It  is  sixty  or  eighty  feet  to  the  foot 
of  the  precipice.  If  I  lose  my  hold  I  shall  fall  to  the  bottom,  and  then 
perhaps  roll  over  the  bench,  and  tumble  still  further  down  the  cliff.  At 
this  instant  it  occurs  to  Bradley  to  take  off  his  drawers,  which  ho  does, 
and  swings  them  down  to  me.  I  hug  close  to  the  rock,  and  let  go  with 
my  hand,  seize  the  dangling  legs,  and,  with  his  assistance,  I  am  enabled 
to  gain  the  top." 

On  they  sped,  past  the  mouths  of  the  Uinta  and  Grand,  cRmjnnt:  at 
the  river's  brink  at  night,  and  naming  the  precipices  and  the  unknown 
canons  they  sailed  through  by  day.  Higher  and  still  higher  towered  the 
walk  on  either  side,  and  when,  on  the  1 2th  of  August,  the  foot  of  the 
Marble  Canon  was  reached,  they  found  themselves  sailing  in  the  bottom 
of  a  chasm  three  cpiarters  of  u  mile  beneath  the  level  of  the  surrounding 
country.  The  Great  Unknown  now  lay  before  them,  and  no  voyager 
had  ever  solved  the  problem  of  that  awful  gulf.  "Stories  were  related 
of  parties  entering  the  gorge  in  boats,  and  being  carried  down  with 
fearful  velocity  into  whirlpools,  where  all  were  overwhelmed  in  the  abyss 
of  waters ;  othera  of  underground  passages  for  the  great  river,  into  which 
boats  had  passed  never  to  be  seen  again.    It  was  currently  believed  Uiat 

'  For  full  information,  sec  Professor  J.  W.  Powell's  Report  on  the  £xploraiim  o/  H4 
Colorado  Itivcr  of  the  West  and  its  Tributaries.    Wasliington,  1875. 

3  PowoU  Iiad  gone  through  the  Civil  Wmt,  and  bad  l<Mt  his  right  tim  bi  fbs  Imlfltof 
ShUoh. 
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theriyerwas  loet  under  the  rocks  for  aereml  hundred  miles.  There 
were  other  aeoounte  of  great  falls  whose  roaring  music  could  be  heaid  on 
the  distant  mountain  summits.  There  were  many  stories  current  of 
parties  wandering  on  the  brink  of  the  cafion,  vainly  endeavouring  to 
reach  the  waters  below,  and  perishing  with  thirst  at  last  in  sight  of  the 
river  which  was  roaring  its  mockery  into  dying  ears." 

The  gorge  had  increased  in  depth  from  200  feet  at  the  head  of  the 
Marble  Canon  to  3500  feet  at  the  beginning  of  the  Grand  Canon.  The 
path  had  ahv'a}  s  1>ecn  found  roughest  whore  the  rocks  were  lianlnst,  but 
now  the  river  entered  a  gorge  of  mctamorphic  rocks  hanler  than  any 
that  had  before  been  met  with.  A  roar  of  waters  was  heard  ahead  where 
the  river  daslicd  over  a  set  of  falls  with  a  descent  of  75  or  SO  feet  in  a 
third  of  a  mile.  Granite  crags  rose  dark  and  grim  on  either  side,  and  as 
no  fc'oting  was  to  be  had  along  the  water's  edge  whereby  a  "portage" 
might  have  been  efTected,  no  alternative  was  left  but  Lu  bhoot  the  rapids, 
and  brave  the  <langers  of  the  river  or  perish  in  the  attempt.  Tlicii  bkill 
and  pluck  were  rewarded.  The  rapids  were  safely  passed,  and  the  three 
boats  shot  into  smooth  water  below  the  falls.  The  bottom  of  the  gorge 
was  dark  and  narrow.  Black  granite  walls  rose  1000  feet  above  the 
river»  and  aboTO  th» granite  the  flaring  red  carboniferous  strata,  with  their 
characteristic  ledges,  screes,  and  comem^  towered  high  into  the  air,  and 
spread  oat  over  the  surface  of  the  plateau  more  than  a  mile  above  the  riyei^a 
brink.  Other  falls  were  reached,  and  the  boats  became  unmanageable. 
One  was  oTertumed,  and  the  crew  thrown  into  the  raging  riyer.  The 
water-tight  compartments,  with  which  she  was  fitted  in  bow  and  stern, 
kept  her  up,  however,  as  t&ey  had  often  done  before,  and  her  occupants, 
clinging  to  the  sides,  were  rescued  by  their  comrades  in  the  other  boats. 

The  granite  and  m*  tamorphic  rocks  cropped  out  only  in  the  part  of 
the  cafion  opposite  the  Kaibab  Plateau,  and  when,  on  the  21st  of  August, 
the  party  crossed  the  lino  of  the  West  Kaibab  displacement,  the  dreaded 
crags  disappeared,  and  they  were  swept  into  cpiict  waters.  Since  starting, 
they  had  passed  more  than  600  rapids  and  falls,  and  were  now  in  a 
pitiful  plight  indeed.  The  little  canvas  they  had  for  camping  under  at 
night  was  rotten  and  useless ;  the  rnl)ber  ponchos  had  all  been  lost,  and 
more  than  half  of  the  explorers  were  without  hats  to  ward  off  the  sun's 
rays  when  the  thermometer  stood  above  110  .  They  had  not  a  blanket 
a  piece,  and,  worst  o£  all,  rations  were  nearly  exhausted,  and  could  not 
la-st  mucli  more  than  a  week.  As  the  barometeis  were  all  so  much 
injured  ;is  to  l)e  useless,  tlie  reckoning  in  altitude  was  lost,  and  it  was 
impossilile  to  know  how  much  descent  still  lay  before  them. 

At  several  parts  of  the  canon  they  were  surprised  to  find  ruins  of 
stone  and  limo  buildings,  })ieces  of  j)ottery,  flint  chips,  and  other  relics  of 
a  race  more  civilised  than  the  Indians  who  now  inhabit  the  plains  above. 
These  may  have  been  the  homes  of  the  aborigines  who,  tradition  says, 
were  driven  by  the  Spanish  invaders  from  Arizona  and  New  Mexico,  ttid 
sought  safe  retreats  in  the  then  unknown  lands  of  the  cafions. 


453 


THB  OOUIRADO  BIVBR  OF  THS  WEST. 


Between  the  Kaibab  and  the  Hurricane  Ledge  the  walls  of  the  cafion 
are  of  the  soft  Carbomferous  strata  of  the  plateati,  and  the  rapids  are 
consequently  less  numerous  and  steep  than  in  those  parts  where  granite 
predominates.  On  reaching  the  Uinkaret  division  of  the  gorge  the 
remains  of  the  old  volcanoes  were  seen  crowning  the  caiton  walls.  At 
some  places  floods  of  lava  had  been  poured  over  the  brink,  and  had  onco 
filled  the  chasm  to  a  height  of  1200  or  1500  feet.  But  the  river  had 
cleared  out  its  course  again,  and  was  once  more  «,'rinding  down  into  the 
old  sandstones  and  limestorto^  below.  On  the  27th  of  August  the  boats 
reached  the  line  of  the  Hurricane  Ledge,  and  here  fresh  troubles  began. 
The  river  turned  southwards,  an<l  the  dreaded  granite  hove  once  more 
in  sight.  The  falls  ahead  roared  louder  than  any  that  had  yet  been 
passed,  and  the  stoutest  hearts  began  to  quail.  One  of  the  crew  wrecked 
at  the  Disaster  Falls  had  left  the  party  ut  the  Uinta  River,  an<l  gone 
home,  satiisfied  with  the  perils  he  had  already  encountered!,  and  now 
three  others  refused  to  enter  what  seemed  the  very  jaws  of  death,  pre- 
ferring to  climb  tluj  canon  wall,  brave  the  desert  and  the  Indians,  and 
find  their  way  to  the  iitarcst  Mormon  settlement,  seventy-five  milos  ofl". 
One  of  the  boats  was  so  battered  that  Powell,  with  his  brother  and  their 
lour  remaining  comrades,  determined  to  leave  her  behind,  and  explore 
the  rest  of  the  cafion  in  the  two  otherS|  or  perish  in  the  attempt  The 
three  deserters  helped  their  companions  to  lift  the  boats  oyer  a  rock 
25  or  30  feet  high,  and  alter  a  sad  good-bye,  began  their  ascent  into  the 
platean  abore,  and  were  soon  lost  to  sight.  The  falls  proved  daagerousi 
but  not  so  bad  as  they  appeared  from  above.  The  boats  were  dashed 
about»  and  Powell's  wasnpset^  but  no  lives  were  lost^  and  on  the  oTening 
of  the  28th  of  August  they  left  the  granite  bdihid,  and  breathed  freely 
once  more.  Next  day  they  passed  the  Grand  Wash,  and,  with  feelings 
better  imagined  than  described,  emerged  from  the  portals  of  the  Grand 
Canon. 

Inqiuries  were  made  about  the  three  men  who  left  above  the  granite 
falls,  and  their  sad  story  was  soon  learned.  The  poor  fellows  arrived 
almost  starved  at  an  Indian  village,  and  were  kindly  treated  and  pat  on 
their  homeward  way.  They  were,  however,  afterwards  followed  np  and 
murdered  by  the  Indians,  who  mistook  them  for  a  party  of  minors  who 
had  lately  killed  a  squaw,  and  would  not  believe  their  stoiy  of  a  Toyage 
down  the  dreadful  canon.  ^ 

DiBlENSIONS  AND  FOKM  oF  THE  GRAND  CaSoN. — The  distaiK  r  from 

the  Little  Colorado  to  the  Grand  Wash  is  21 7^  miles  ioUowiug  the 


^  In  the  BxdUtin  of  t1ie  American  Gf^At'mjliical  Society,  Jtme  30,  1887,  an  article, 
entitled  "The  Great  Wtdled  Kiver,"  gives  au  account  of  a  secoDd  and  better  equipped 
expedition,  under  Powdl,  down  the  CSolondo  In  1871  end  1878.  None  of  Us  ori^nal  com* 

rades  accompanitMl  liim  again.  With  threo  boats  and  ten  men  ho  sailed  down  as  far  u 
Kanab  CaTIon,  whire  the  height  of  the  water,  and  the  news  of  an  ambuscade  of  Indian* 
further  down  the  river,  led  him  to  discontinue  the  Toyagr. 
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Figure  2, — View  of  the  inner  gorge  of  the  Grand  Canon  of  the 
Colorado,  looking  east  from  I'oroweap. 


S«alti!i}i  Cioof^upKiPnJ  Ma^HXmo.  1887. 
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windings  of  the  river.  At  the  conflueEoe  of  the  two  Ck>lonidoB  the 
Oruid  Gallon  has  a  depth  of  3600  feet  Three  or  four  miles  west  of  this 
pdukt  the  land  rises  quieUy  to  the  snnunit  of  the  Eaibah,  and  the  goige 
deepens  in  consequence  to  about  6000  feet  The  Kaibab  division— about 
60  miles  in  length — ^is  the  most  sublime  part  of  the  Grand  Canon.  It  is 
1000  feet  deeper,  more  diversified,  and  better  adorned  with  magnificent 
features  than  any  other  portion  of  the  chasm.  The  side  walls  are  sud- 
denly  lowered  by  each  of  the  gieat  faults  which  cross  the  plateau,  but 
the  declivity  of  the  river-bed  soon  repairs  the  lost  altitude.  At  the  Grand 
Wash  the  river  issues  from  a  gateway  5000  feet  in  height,  and  the  walls  on 
either  side  sink  to  mere  banks  a  few  himdred  feet  above  the  water's  edge. 

Tlic  ab-olnto  height  of  the  river-bed  falls  from  2G10  feet  at  the  Little 
Colorado  to  1000  feet  at  the  Grand  Wash,  so  that  the  avcraL^e  plopo  of 
the  bottom  of  the  Grand  Canon  is  7*56  feot  per  mile.  This  inclination  is 
far  from  uniform,  as  Powell  found  to  his  cost,  and  varies  from  12-07  feet 
among  the  hard  granite  crags  )>eneath  the  Kaibab  to  5'01  in  the  softer 
sedimentary  divisioii  of  the  Kanab.  In  the  Marble  Canon  the  average 
fall  is  7*82  feet  per  mile,  and  the  whole  fall,  from  the  head  of  the  Marble 
Caiiau  to  the  foot  of  the  Grand,  is  2190  feet  for  a  distance  of  283i 
miles.  The  total  fall  between  Green  E.ivor  Station  and  the  Grand  Wash 
is  5000  feet 

The  Gxand  CaS<m  is  -not  a  simple  chasm  like  a  great  crack  with  straight 
sides»  but  is  divided  into  two  distinct  parts.  There  is  first  an  outer  valley, 
from  5  to  6  miles  broad,  between  vertical  walls  of  diff  2000  feet  in  height. 
This  great  esplanade  is  rough  indeed,  but  relatively  fiat  when  compared 
with  its  lofty  walls.  The  inner  or  second  part  of  the  ca&on  runs  like  a 
tranch  along  the  middle  of  this  floor.  It  is  3000  feet  deep,  and  from 
3000  to  4000  feet  in  breadth,  measuring  from  brink  to  brink  between  the 
nearly  perpendicular  walls.  Fig.  2  conveys  an  idea  of  the  appearance  of 
the  inner  canon  opposite  the  Eanab  Plateau. 

Geology  of  the  Grand  Canon. — The  walls  of  the  outer  caSon  are 

of  limestone  and  brilliant  red  sandstone.  They  constitute  the  Aubrey 
division  of  the  Carboniferous  formation  of  this  region,  and,  although 
innocent  of  coal  seams,  are  beUeved  to  be  the  equivalents  in  age  of  the 
coal  measures  of  Pennsylvania  and  Britain.    The  strata  of  the  inner 

gorge  arc  known  as  the  Red  Wall  gi'onp,  and  consist  of  red  and  brown 
sandstones  and  massive  beds  of  pnrplish  limestone.  These  strata  rest 
unconformably  on  the  upturned  edges  of  an  enormous  mass  of  older 
stratified  rocks,  which  form  the  lower  part  of  the  canon  wall  for  some 
miles  below  the  mouth  of  the  Little  Colorado.  The  latter  are  conspicuous 
in  the  tlistance  by  their  regular  bedding  and  chocolate  and  magenta  tints. 
They  are  believed  from  fossil  evidence  to  be  of  Silurian  age.  There  is, 
however,  a  still  older  group  of  rocks  on  which  the  Silurian  beds  in  turn 
repose  unconformably.  In  cutting  through  the  granite  the  river  has 
dissected  the  region  to  the  bone,  and  exposed  the  whole  anatomy  of  the 
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plateau.  The  ArchsBan  crystalline  schists,  which  may  be  popularly  de 
scribed  as  granite,  are  the  primeval  foundation  on  which  the  tfciatified 
f<nmatioii8  have  been  reared.  They  formed  the  framework  and  aaper^ 
structure  of  the  land  in  the  dim  mists  of  geological  antiquity.  Volcanoes 
burst  through  and  poured  their  floods  of  lava  over  that  ancient  land- 
surface,  and  some  of  the  ]:n  as  may  still  be  seen  in  section  high  up  in  the 
canon  wall.  Worn  down  and  afterwards  submerged,  the  Archa-an  rocks 
became  buried  beneath  many  thousands  of  feet  of  sediment  in  the  seas  of 
Siluria.  The  sea  bod  was  in  course  of  tumr  again  upheaved,  and  the 
deposits  were  cninipled  from  below  and  attacked  by  the  watery  elements 
above.  The  Silurian  fragment  in  the  Grand  Canon  is  part  of  a  formation 
10,000  feet  in  thickness,  the  greater  part  of  which  has  been  couipletely 
denuded  away.  A  long-continued  submergence  now  set  in.  While  coal 
foi'ests  grew  rank  and  dense  on  the  neighbouring  land,  a  couAUuit  shower 
of  sediment  was  rained  on  this  part  of  the  ocean  lloor.  Deposition  went 
on  throughout  the  Secondary  ages,  and  was  not  arretited  till  the  final 
upheaval  began  at  the  begiiming  of  the  Tertiary  Period. 

At  the  elose  of  the  Gr^aeeoos  Period  the  rog^on  south  of  tho  XTintaa 
was  cut  off  from  the  sea  and  converted  into  a  great  fresh-water  lake,  m 
which  Eocene  strata  were  laid  down.  This  moToment  of  upheaval  affected 
the  entire  western  part  of  the  continent.  Several  lakes  were  formed ;  but 
the  Plateau  Lake  was  the  largest^  and  sediment  aecomulated  in  it  to  a 
thickness  of  from  1200  to  over  6000  feet.  In  course  of  time  it  began  to 
dry  and  shrank  slowly  away  from  the  south,  finally  disappearing  at 
what  IS  now  the  base  of  the  Uintas^  at  the  close  of  Eocene  time. 

The  Litb-Hibtort  of  a  Biver. — ^Rivers  are  bom  with  the  land,  and 
their  first  courses  are  shaped  by  the  prevailing  slopes.  While  the  land 
remains  above  sea-level  its  drainage  areas  are  being  constantly  worn  away, 
and  this  process  will  only  be  arrested  when  the  rivers  reach  their  "  base> 
level  of  erosion  " — the  slope  at  which  their  trans [)orting  power  ceases,  and 
tliey  begin  to  deposit  their  load.  Most  of  the  British  rivers  have  reached 
this  stage  in  their  history,  and  meander  along  nearly  level  straths  with 
velocity  scarcely  sufficient  to  carry  scawanl  aiv'ht  bnt  the  finest  sediment. 
They  cannot  therefore  dcc|>en  their  })ed8  any  further :  ail  they  can  do  is  to 
widen  the  straths,  and  spread  abroad  the  alluvium  from  their  swift 
mountain  tribntnries.  In  such  a  climate  as  ours  the  valleys  all  come  lo 
have  a  shape  like  a  roofing  tile,  because  the  rain  and  frost  eat  back  the 
sides  of  the  channel  as  fast  as  the  river  scoo{)s  its  way  downwards.  Were 
the  climate  dry,  atmospheric  erosion  would  be  less  active.  The  river 
would  work  by  undermining,  and  the  cliffs  would  consequently  be  kept 
vertical  like  tliose  below  the  Falls  of  Niagara.  With  a  high  inclination 
the  river  would  rush  on  at  a  coirespondingly  high  velocity,  and  ertwle  very 
actively.  It  would  work  downwards  and  produce  a  gorge,  until  the  ba^c- 
level  was  reached,  and  then  it  would  have  leisure  to  cut  into  the  clill'^, 
and  widen  its  diannel  into  a  strath. 
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£rFSCT  OF  A  Drt  Clocatb. — Such  are  the  conditions  under  which 
tlie  Colorado  !■  at  work.  It  »  fod  by  the  melting  snows  of  the  Bocky 
Mountains,  and  flows  for  many  himdnds  of  miles  through  a  dry  region, 
where  aeareely  any  addition  is  made  to  its  volume.  Between  the  junction 
of  the  Grand  and  Green  and  the  lower  end  of  the  Grand  Gallon — a  dis- 
tance of  500  miles— the  Colorado  has  only  two  tributaries  of  importance. 
These  are  the  San  Juan  and  the  Little  Colorado.  Professor  A.  H. 
ThompeoD  ganged  the  Grand  and  Green  in  1877,  and  found  the  minimum 
flow  of  the  Colorado  at  the  confluence  to  he  9260  cubic  feet  per  secimd.  The 
greater  part  of  the  water  that  the  river  receives  from  its  tributaries,  and 
from  the  springs  which  issue  from  the  bottom  of  the  caiion  walls,  is  pro- 
bably needed  to  compensate  for  the  loss  by  evaporation.  The  dryness  is 
extreme  and  the  heat  intense  in  the  plateau  region.  From  June  to  Sep- 
tember tiie  midday  temperature  is  seldom  below  90",  and  often  raceeds 
110*  F.  I  while  the  relative  humidity  is  from  0*3  to  0*4  of  saturation* 
The  excessive  aridity  and  heat  sometimes  give  rise  to  the  curious 
meteorological  phenomenon  of  rain-strealcs — showers  which  fall  a  certain 
distance,  but  are  evaporated  in  mid-air  before  reaching  the  earth.  The 
average  rainfall  is  unknown,  but  Dutton  thinks  that  4  inches  per  annum 
is  probably  as  large  a  precii)itation  as  we  are  at  present  justified  in 
assuming  for  the  district  draining  laterally  into  the  Marble  and  Glen 
Canons. 

In  such  an  arid  region  atmospheric  erosion  is  very  small.  The  cliflTs 
of  the  plateaux  l  etain  tlie  vertical  piufiles  they  received  when  sawn  into 
by  running  water  durin;^:,'  a  moistcr  age.  The  sharpness  of  the  clitia  and 
the  remaikablc  absence  of  tributary  streams  are  the  two  most  striking 
evidences  of  a  long-continued  rainless  climate.  The  latter  feature  is  very 
conspicuous  in  the  valley  of  the  Nile»  which,  in  this  respect,  is  the  Old* 
World  counterpart  of  the  Colorado.  The  sources  of  the  Nile  are  in  far- 
off  moist  r^ons.  It  receives  little  or  no  water  on  its  way,  and  but  fot 
the  fact  that  it  has  nearly  reached  its  bose-Ievel  of  erosion,  the  lower 
Nile  Valley  would  be  a  typical  cliff'-walled  cafion. 

SsoBivx  Power  of  BiVEBa— The  lapidary's  irhoA  is  powerlesa  to 
cut  hard  gems  without  a  coating  of  stfll  harder  diamond  dust  strewn 
on  it ;  and  in  like  manner  a  river  is  powerless  to  erode  its  channel  with- 
out a  load  of  hard  sediment  to  cut  with.  The  sandblast  is  a  powerful 

grinder,  and  can  achieve  great  things  when  continuously  and  well 
directed.  In  the  hydraulic  mines  of  California,  the  water  discharged 
against  the  gravel  banks  has  been  known  to  cut  in  a  single  year  (equal  to 
100  days  of  uninterrupted  work)  channels  from  10  to  20  feet  deep  in  the 
hard  basaltic  pavement  over  which  it  flows.  The  course  of  the  Colorado 
13  steep  and  its  flow  is  ra{»i<l.  It  receives  large  quantities  of  sand  and 
gravel  from  it?  tribnfaries,  and  from  the  cliffs  and  gullies  at  its  sides. 
The  rocks  crumble  gradually  down  as  the  calcareous  or  gypseous  matter 
which  holds  the  particles  together  is  dissolved  away.    When  rain  falls, 
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the  loose  dkintegvated  materialB  are  waabed  down  the  long  aeieea  and 
aide  gullies,  and  are  poured  in  torrents  of  thick  mad  into  the  centnl 
chasm.  During  such  spasmodic  floods  the  water  often  cames  along  mere 
than  twice  its  volume  of  solid  matter.   It  is  a  common  espetience  of 

explorers,  in  filling  a  camp-kettle  from  one  of  these  burns  during  a  spate^ 
to  find,  after  letting  it  stand  all  night,  an  inch  of  doubtful  water  on  the  top, 
over  7  or  8  inches  of  viscous  red  clay  and  3  or  4  of  sand  and  grit  at  the 
bottom.    These  mud  torrents  are  not  confined  to  the  winter  months,  as 

local  showers  fall  during  summer  with  considei-uble  frequency.  The 
blocks  which  full  from  the  clifTs  are  soon  ground  up  and  carried  off  in 
particles  by  the  river.  Dutton  estimates  that,  when  exposed  to  the  full 
force  of  the  current,  the  largest  masses  can  scarcely  last  more  tliau  three 
or  four  years.  At  the  mouth  of  each  lateral  gorge  a  cone  of  alluvium  is 
shot  into  the  Colorado,  and  forms  a  barrier  over  which  the  water  dasher 
in  short  and  violent  rapids.  The  rapids  due  to  the  unequal  hardness  of 
the  rocky  channel  are  long,  and,  with  some  notable  exceptions,  less 
violent  than  thoiie  over  the  piles  of  alluvial  boulders. 

The  History  of  the  Colorado  and  its  Lessons. — The  history  of 
the  Colorado,  from  its  first  beginnings  in  the  far-off  lliocene  Period  to  its 
wonderful  achievements  in  our  own  day,  haa  been  deciphered  with  great 
skill  by  the  experienced  officers  of  the  United  States  Geological  Survey. 
The  sumptuous  monographs  descriptive  of  the  regions  explored  are  a 
mine  of  wealth  to  the  geographers  and  geologists  of  the  Old  World.  A 
careful  study  of  these  works  will  amply  repay  the  trouble^  and  will  throw 
much  light  on  problems  which,  in  the  more  complicated  lands  of  the  Old 
World,  are  dark  and  difficult  to  understand.  Had  the  cradle  of  Geology 
been  in  the  Far  West^  the  science  would  doubtless  have  grown  stronger  and 
reached  a  riper  manhood  than  it  has  yet  attained.  The  history  of  the 
rocks  is  there  so  simple  that  a  child  could  read,  and  nval  theories  with 
their  accompanying  odkm  geolvgicum  are  out  of  the  question.  But  great 
discoveries  are  only  received  when  the  spirit  of  Uie  age  is  ready  to  accept 
them,  and  Hero  of  Alexandria  lay  for  nineteen  centuries  in  his  grave 
before  an}^  pnictical  use  was  made  of  his  invention — the  steam-engine. 
It  is  only  lately  that  we  have  reached  the  stage  when  the  wonders  of  the 
West  can  be  rightly  appreciated,  and  men  and  money  found  to  thoroughly 
explore  and  explain  its  vast  un}jeopled  tracts.  The  story  of  the  Canons 
would  not  have  been  believed  100  years  ago  Avhen  Geology  had  its  first 
beginnings ;  and  there  are  still  some  geological  sceptics  who  scoff  at 
the  denudation  theory,  and  ascribe  the  canons  to  convulsions  of  mother 
eiirth,  supposing  them  to  be  great  cracks  in  the  crust,  like  those  pro- 
duced by  the  sun  on  the  mud  of  a  dry  pond.  Let  us  lay  a^ide  jux'judice, 
aud,  looking  the  facts  straight  in  the  face,  decide  impartially  which 
explanation  is  the  true  one. 

We  must  return  from  the  digression  we  have  made,  and  again  resume 
Uie  thread  of  the  geological  history  of  the  plateau  region,  which  was  left  off 
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at  the  eloM  of  tlie  Eoeene  Period.  The  great  frosh-water  lakes  graduaUy 
dried  up,  and  the  denudation  of  the  iurrounding  region  went  on  apaoe. 
Let  lis  imagine  what  would  take  place  if  the  whole  region  of  the  Canadian 
Lakes  were  to  be  progreaeively  upheaved  several  thousand  feet.  The 
dedtvity  of  the  St  Lawrence  would  increase^  and  it  would  scoop  out  its  hed 
at  a  correspondingly  quicker  rate.  In  coarse  of  time  it  would  so  deepen 
its  channel  that  it  would  drain  in  successioin  Ontario^  Erie^  Huron,  and 
Superior,  and  become  a  great  river  with  many  branches  spreading  over 
the  beds  of  the  dried-up  lakes.  The  sediment  in  the  lake  bottoms  would 
in  time  be  washed  or  worn  away,  and  the  river  would  work  its  way 
downwards  through  the  underlying  rock,  till  it  reached  its  base-level  of 
erosion.  It  would  then  work  laterally  like  a  scythe,  and  broaden  its 
gorge  into  a  strath,  till  the  whole  drainage  area  became  reduced  to  a  com- 
paratively level  plain.  Between  the  main  groups  of  tributaries,  patches 
of  high  ground,  with  perhaps  some  of  the  old  lake  deposits  still  lying  on 
them,  might  he  left  remaining  as  plateaux,  from  whose  nature  the 
existence  of  former  lakes  could  be  ascertained.  Such  seems  to  be  the 
general  sequence  of  events  in  the  history  of  the  Colorado :  first,  great 
lakes  ;  then,  a  St.  Lawrence  ;  and  lastl}-,  a  great  nver  rising  in  the  interior 
of  a  coiiLiiieiil,  and  flowing  m  a  deep  gorge  of  its  uwu  makmg,  through 
straths  excavated  at  a  former  stage  in  its  history. 

It  is  usual  to  suppose  mountains  to  be  the  most  permanent  of  the 
iandnurks  of  the  globe.   But  this  is  not  always  the  case,  as  rivers  may, 
under  certain  conditions,  retain  theur  positions  even  more  pennanently  for 
long  geological  periods.   This  is  a  most  striking  and  important  feature  in 
the  history  of  the  Colorado.    Fill  up  all  the  gorges  and  restore  the 
breached  harriers,  and  the  melted  snows  of  the  Koddes  will  not  seek  to 
dear  the  old  channels  out  again,  but  will  find  their  way  seawards  by. 
quite  a  diflTerent  route.  The  upper  reaches  of  the  Colorado  are  especially 
instructive  in  this  respect.  The  Uinta  Mountams  m  Utali  branch  off 
from  the  Wasatch  range  in  an  easterly  direction,  and  extend  right  across 
the  course  of  the  Oreen  River.   Towards  the  east  the  Uintas  diminish  in 
height^  and  become  lost  in  a  series  of  low  ridges  and  hills.   The  river 
does  not^  as  might  perhaps  be  expected,  bend  to  the  left  and  make  a 
circuit  round  the  eastern  end  of  the  barrier.   Instead  of  this,  it  runs 
right  through  the  ridge  at  the  bottom  of  a  canon  nearly  3000  feet  deep, 
and  emerges  on  the  south,  to  be  joined  by  the  White  Biver  and  the  Uinta 
in  a  comparativoly  level  country.   Very  little  examination  is  needed  to 
dissipate  any  idea  that  the  caiion  through  the  Uintas  is  a  crack  rent  open 
hy  ( on^  nlsions  of  the  crust,  and  afterwards  taken  advantage  of  by  the 
r\v>:v  in  its  southward  course.    The  true  explanation  is,  that  the  river  was 
first  on  the  ground,  and  had  the  prescriptive  right  of  way.    In  a  sawTnill, 
it  is  the  log  and  not  the  cutting  edge  that  moves  forward  ;  so  here  the 
n'vor  has  remained  stationar}^  while  the  land  has  been  jHished  slowly  up 
against  its  cutting  edge,  and  grooved  with  a  gigantic  saw-draught  e(jual 
in  depth  to  the  amount  of  lift.    The  ridge  of  the  Uintas  rises  to  a  height 
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of  3000  feet  abo^  e  the  river,  but  thift  distance  hy  no  means  repressnti 
the  whole  amount  of  cutting  the  river  has  performed.   While  it  has  liMii 

at  work  deepening  its  eliannel,  the  atmospheric  forces  have  been  wearing 
down  the  country  on  citlier  side.  The  Uintas  rose  as  a  huge  NSTinkle  on 
this  part  of  the  earth's  crust,  and  could  the  crown  of  the  arch  be  restored 
by  building  up  the  lost  pieces,  it  would  rise  to  a  height  of  24,000  feet 
above  its  abutments.  We  must  not  suppose  it  ever  actually  reached  this 
altitude,  as  the  wearing  down  jirobably  kept  pace  with  the  upheuval. 
There  has  been  a  race  on  the  downward  ])ath  between  the  river-lied  and 
the  surface  of  the  country ;  and  the  river,  by  concentrating  its  energies 
along  one  line,  has  won  by  3000  feet.  Tlie  total  length  of  the  raceconrse 
was  24,000  ft>et,  so  that  the  present  canons  through  the  Uinta.^  oiilj- 
represent  an  eighth  of  the  whole  cutting  the  river  has  made  since  the 
great  wrinkle  rose  athwai't  its  path. 

The  same  process  of  upheaval  has  gone  on  along  the  lower  reaches  of 
the  river;  and  the  fact  that  it  has  not  alterad  ilia  comrae  abowa  liow  very 
alovly  such  movements  of  elevation  take  place. 

Daring  the  moist  Miocene  Age,  the  j^teau  region  was  rapidly  eaten 
away.  The  river,  which  carried  off  the  Eocene  lake  deposits  and  Uis 
Secondary  formations  south  of  the  terraces,  at  last  reached  its  hase-lsrel 
of  erosion.  The  Carboniferous  rocks  were  probably  protected  by  heing 
below  searlevel,  and  the  river,  after  removing  the  Secondary  strata,  conld 
not  do  more  than  partially  smooth  down  the  Permian  beds  which  kj 
below.  A  time  of  elevation  now  began,  and  volcanic  action  accompsiued 
the  lift  The  older  basalts  of  Mounts  Trumbull  and  Logan  were  poured 
out,  and  covered  up  the  patches  of  Permian  strata  in  the  vicinity.  The 
Ck>lorado  received  fresh  impetus,  and  began  working  its  way  downwards 
'to  a  new  base-level  The  outer  caiion  was  cut,  and  its  floor  is  the  base- 
level  the  river  arrived  at.  The  climate  of  the  Pliocene  period,  succeed- 
ing the  Miocene,  was  arid,  and  the  river  was  not  much  aided  in  its  work 
of  erosion  by  side  tributaries.  Some  which  existed  in  the  platean  region 
dried  np,  and  left  their  side  gorges  opening  high  up  in  the  cafTon  wall : 
and,  of  those  which  remained,  most  had  their  sources  in  the  far-off  high- 
lands round  the  watershed. 

After  :i  period  of  rest,  during  which  the  river  had  time  to  widen  the 
outer  I  uion  for  some  miles,  another  upheaval  began.  The  first  lift  had 
been  one  of  2000  to  30UU  ieet.  This  time  it  was  greater,  and  amounted 
to  3000  to  4000  feet.  The  river  began  to  excavate  the  inner  canon, 
and  is  still  cutting  doAvnwards  towards  a  new  base-level.  This  uj)]ieaval 
was,  like  the  first,  accompanied  by  volcanic  outbursts.  The  younger 
volcanoes  of  the  Uinkarcts  emitted  a^hes  and  floods  of  lav^,  which  gushed 
over  the  ciitTs  into  the  outer  canon,  and,  flowing  across  the  great  esplanade, 
rushed  headlong  into  the  inner  chasm,  which  was  not  then  so  rleep  as  it 
is  at  present,  and  formed  a  temporary  barrier  to  the  progress  of  the  river. 
The  great  faults  also  belong  to  this  series  of  movements.  They  cut 
sharply  through  the  eariier  volcanic  rocks,  but  the  more  reomt  lavas  ero« 
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the  IlneB  of  didocatioa  without  the  least  eign  of  disi^Aoemeiit.  The 
morement  must  therefore  have  ceased  fieveral  thoiiaand  yean  ago,  before 
the  last  of  the  emptions  began.  The  old  upheavals  were  parozystoal,  and 
intenupted  by  periods  of  rest^  and  it  is  possible  that  the  earthquakes 
Istely  reported  from  Arisona  may  be  conneeted  with  a  new  series  of 
movements  about  to  arouse  the  r^on  from  the  centuries  of  repose  it  has 
lately  enjoyed. 

Since  tlie  dry  climate  began,  the  erosion  of  the  plains  bordering  the 
Gland  Gafion  has  almost  ceased,  as  there  is  but  little  atmospheric  waste 
and  no  running  water  to  carry  off  the  disintegrated  materials.  The 
erosion  of  the  region  is  now  almost  entirely  along  the  sides  of  the  river. 

There  is  evidence  indeed  of  a  change  of  climate  and  a  greater  precipitation 
during  the  last  stage  in  the  evolution  of  the  region.  Man}'  of  the  lateral 
canons  are  slowly  filling  up  with  alluvnim,  which  a  perennial  stream 
might  easily  remove,  and  there  must  therefore  have  been  a  time  when 
the  stream  was  strong  enough  not  only  to  carrj'  away  the  sediment,  but 
to  scooj)  out  the  rock  below.  This  period  corresponds  to  the  Ice  Age, 
which  was  here  not  icy  but  rainy.  The  ravines  we  have  .s])oken  of  as 
radiating  from  the  summit  of  the  Kaibab,  and  affording  to  the  lost  traveller 
a  clue  to  the  labyrhith,  were  probably  excavated  by  the  running  streams 
(luring  this  time  of  increased  precipitation.  The  change  in  climate  was 
only  temporary,  however,  and  all  it  effected  was  probably  an  increase  in 
the  volume  of  the  streams,  by  which  their  transporting  and  eroding  power 
wss  for  a  time  milarged. 

In  conclusion  it  may  be  well  briefly  to  recapitulate  the  main  lessons  in 
geographical  evolution  which  the  Oolotado  is  fitted  to  teach 

1.  Erosivk  Po%vek  of  lii  NNiNG  Water. — The  geological  structure 
of  the  plateaux  shows  that  the  present  gorges  in  which  the  Colorado  flows 
for  long  distances  are  entirely  tho  work  of  running  water  laden  with 
sediment,  and  are  not  fissures  produced  by  terrestrial  convulsions.  Their 
present  depth,  which  sometimes  exceeds  6000  feet,  only  represents  a 
small  fraction  of  the  whole  cutting  the  river  has  performed  since  its 
birth. 

2.  Permanence  of  Bivers.— The  Colorado  has  continued  to  flow 
along  its  course  since  the  end  of  the  Eocene  Period,  when  the  great 
denudation  of  this  part  of  America  began.  Mountains  have  been 
upheaved  and  worn  away  since  that  date,  and  volcanoes  have  lived  and 
died  within  its  basin,  but  it  has  outjiived  them  all 

3.  Slowness  of  Gijkat  the  avals. — The  fact  that  the  river  has 
cut  its  way  through  the  Uinta  Mountains,  which  rose  as  a  great  barrier 
across  its  path,  shows  that  the  upheaval  was  so  slow  that  tho  erosive 
action  of  the  river  could  keep  ]>ace  with  the  rising  of  the  land.  Had  the 
upheaval  been  rapid,  the  river  would  have  been  deflected  and  turned  into 
on  aitc^ether  different  channel. 
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4.  Effect  of  a  Dry  Climate. — Tributary  streams  disappear  and 
atmospheric  erodon  diminishes.  Cliffs  retain  the  sharp  profiles  they 
zeoelvad  whsm,  eut  during  a  moister  climate  by  running  water,  and  rvna 
trAvarsing  arid  regions  tend  to  produce  gorges  and  valleya  with  perpen- 
dicular Bides^  tillj  like  the  Nile,  they  reach  a  permanent  base-level  of 
erosion* 


THE  AUSTRALIAN  ALP&i 

Topography  and  Oroguai'iiy. — Off  the  south-east  coast  of  Australia, 
between  C:ij)e  Howe  ami  Sydney,  the  contour  of  the  sea-bed  shows  an 
abrupt  descent  to  a  (U'])th  of  2170  to  2750  fathoms.  This  huge  gully 
marks  the  western  border  of  the  vast  subsidence  area  of  the  Central  and 
Eastern  Pacific,  an  urea  whicli  is  almost  entirely  girdled  by  a  gigantic  belt 
of  active  volcanoes.  But  here,  in  the  western  jmrt  of  the  I'acific,  between 
New  Zealand  and  the  coast  of  Australia,  and  geuerallj'  parallel  to  the 
latter  between  the  points  indicated,  there  exists  this  deep  gully,  which 
has  in  its  rim  neither  active  volcanoes  nor  important  breaches.  From 
this  fact  it  may  be  inferred  that  this  Australian  deprenioii  is  older  in  date 
than  the  broad  subsidence  area  of  the  Pacific.  The  western  wall  of  the 
depression  curves  steeply  up  to  the  surface  of  the  ocean,  and  then  towen 
up  still  higher  in  the  mountain-system  of  the  Australian  Alps,  which  in 
general  lie  parallel  to  the  cosst,  and  are  crumpled  and  folded  along  ths 
line  of  their  main  axis.  The  Alps  of  south-east  Australia  belong  therefwe 
to  an  early  geological  period.  And,  indeed,  they  consist  of  granite  and 
Silurian  rocks,  the  latter  much  folded  and  metamorphosed,  although  m 
parts  rich  in  fossils.  In  places,  too,  patches  of  Old  Devonian  limestone 
occur,  as  well  as  volcanic  rocks,  diorite  and  basalt,  these  last  forming 
plateaux,  as  in  the  Bogong  High  Plains.  Tlic  volcanic  outbreaks  to  which 
these  rocks  owe  their  birth  are  assigned  to  the  Devonian  period.  Scarcely 
any  formations  of  younger  date  are  to  be  met  with  in  this  region,  with 
the  exception  of  l^e  Tertiary  alluvial  deposits  which  fill  the  beds  of 
ancient  valleys  antl  lakes.  But  in  no  case  do  these  Tertiary  formations 
share  in  the  plications  of  the  older  rocks;  they  lie  either  horizontal  or 
with  a  very  gentle  inclination.  The  Silurian  strata,  on  the  other  hand, 
are  almost  uniformly  very  steep  or  vertical.  On  the  west  and  north  the 
Australian  Alps  are  skirted  by  the  great  Tertiary  plain  which  now  foiins 
the  basin  of  the  river  Murray.  The  elevation  of  the  Al})s  seems  to  have 
taken  place  at  a  period  earlier  than  the  origination  of  the  submaiine  gully 
which  yawns  at  their  eastern  foot,  and  to  be  coeval  with  the  subsidence 
of  the  Murray  Phiin. 

The  Australian  Al]is  constitute  a  system  of  mountain  ranges  lying  ui 
the  south-east  corner  of  Australia,  and  stretching  from  \v^.^L  to  east,  and 

1  Based  on  Dr.  R.  vnn  1..  n't.'ntt^l<!"N  stu.ly  in  Pi  Uniinnn'i  MUieUungmf  ErgtMmp 
h^t  No.  87 :  Forachung^reum  in  den  AvitraliscAeH  Alpcn. 
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from  wmth  to  north,  between  the  mteneetion  of  145'  SC  E.  long,  with 
sr  40^  S.  lat.,  and  the  inteneeticm  of  149*  E.  long,  with  35*  S.  lat 
Thej  deieribe  a  huge  carve,  convex  towards  the  sottth-eMt^  and  mmmxn 
from  Melhoume  to  the  valley  ol  the  river  Ybb«,  in  New  South  Wake,  a 
length  of  nearly  350  miles,  with  a  breadth  of  about  120  mike.  North- 
Wilds,  beyond  the  Yaas,  they  are  continued  in  the  Bine  Mountains, 
Hunter  Bange,  laverpool  Bange,  ete.   These  ranges  last  named  belong  to 
a  region  of  Triassie  basins,  encircled  by  Carboniferous ;  the  Carbomferons 
rtiU  further  north  spreads  out  to  a  belt  60  miles  broad.    In  the  Alps  the 
Codings  of  the  Silurian  rocks  are  parallel  to  the  long  axis  of  the  principal 
langes.   The  western  extremity  of  the  main  chain  lies  in  142*  SO'  K 
long.,  where  that  is  crossed  by  lat.  37'  20'  S.    At  first  it  aasumes  a  weat- 
esst  direction  ns  far  as  Mount  Useful  (3940  feet),  a  distance  of  155  miles ; 
there  it  is  deflected  towards  the  north-east,  and  curves  round  in  an  arc, 
open  to  the  sotith-west,  and  embracing  thfi  head-waters  of  the  river 
Mitchell     Beyond  this  curve  the  main  chain  sends  oft'  numerous  outliere, 
snhpidiary  branches,  and  ramifications,  which  are  so  arranged  as  to  give 
this  part  of   the    vstom  the  appearance  of  a  mnch-rnimpled,  ciose- 
compressefl  region,  which  has  at  some  time  been  subject  to  great  lateral 
pressure  from  tlie  west.    Then  the  main  range  turns  nortli-east,  and  finally 
north.    At  this  part  the  central  mountain  mans  lioar.s  tlie  name  of  the 
Kosciusco  (  Iroup  (142  mih  s  h)ng),  wliieh  contains  Mount  Townshend,  the 
highest  point  in  Australia  (7353  feet). 

Of  the  numerous  ramifications  which  issue  from  the  central  part  of 
the  chief  range,  one  of  the  most  important  is  the  Bogong  Chain,  which 
stretches  inland  east  and  north  of  tiie  interaeetion  of  37*  S.  lat  with 
147*  £.  long.  The  eulminatmg  point  in  this  chain  is  Mount  Bogong 
(6749  feet),  and  several  other  peaks  reach  an  altitude  of  6560  feet. 

Kosciusco  Group  is  in  reality  an  extensive  plateau,  crossed  lengthwise 
from  north  to  south  by  the  main  chain  of  the  Austndian  Alps,  the  peaks 
of  which  rise  on  an  average  2625  feet  above  tiie  level  of  the  plateau. 
The  highest  ridge,  the  mean  altitude  of  which  is  6890  feet  above  sea-level, 
traverses  the  western  side  only  half  a  mile  to  2  miles  distant  from  its  edge. 
In  this  ridge  lie  Mount  Townshend  (7353  feet)  and  Miiller  Peak  (7267 
feet). 

The  Bogong  Chain  lies  between  the  Mitta-Mitta  and  the  upper  por^ 
tion  of  the  Ovens.   Petrologicaliy,  its  main  constituents  are  the  same  as 

those  of  the  Kosciusco  Group,  vis.— {^anito  and  Silurian  rocks;  but,  in 
addition  to  these,  there  are  Palaeozoic  limestone,  volcanic  breccia,  basaltic 
lava,  blue  slate,  gneiss,  and  basalt.  Midway  up  the  valley  of  the  Mitta- 
Mitta  the  Silurian  strata  lie  at  an  extremely  steep  angle,  almost  peri)en- 
dicular,  in  fact,  with  a  north-so\ith  strikf^  The  southern  portion  of  the 
Bogong  Chain  consists  of  the  Bogong  High  Plains  and  several  elevated 
peak.s  (Hotham,  Cope,  Feathertop,  etc.),  which  together  form  an  extcTi««ive 
plateau,  and  at  the  same  time  the  most  massive  mountain  knot  in  all 
Australia.    The  northern  part  of  the  chain  is  built  up  of  granite  and 


462 


THE  AV8TRAI1AN  ALPS, 


gneias.  The  southern  plateau  oonnsts  principally  of  basalt^  and  descends  to 
the  surrounding  plains  on  every  side  by  series  of  terraces.    The  whole  of 

the  BoL'ong  Chain  is  traversed  by  volcanic  seams,  which  converge  upon  a 
point  in  the  sonthern  part  of  the  basalt  plateau.  The  actual  construction 
of  these  mountains  was  probably  due  to  some  such  series  of  processes  as 
the  following : — A  lateral  pressure  from  tlie  west,  operatmg  towards  the 
close  of  the  Silurian  |)oriod,  caused  an  ^upward  bulging  by  which  the 
Silurian  strata  were  tilted  vertically*on  end.  Then  came  the  period  of 
Devonian  sedimentation.  Next,  as  an'ultimate  consequence  of  the  plica- 
tion in  Silurian  times,  a  breach  was  made,  and  through  this  the  products 
of  a  stupendous  volcanic  outburst  poured  theroselveB,  causing  the  surface 
to  crack,  and  filling  the  fissures  so  formed  with  molien  eruptive  malui. 
It  is  also  readily  conceivable  that  at  the  precise  epoch  of  the  outburst  a 
part  of  this  region  was  covered  with  the  sea,  which  would  explain  the 
almost  contemponneons  deposition  of  the  Deroniaii  strata  sod  the  bsaaltte 
outflow  from  the  etuptioiu  Water  and  ice  finally  sculptured  the  mountsins 
into  their  existing  fornut,  and  gave  them  the  contoural  features  they  now 
present 

Between  the  msin  chain  and  the  coast-line  are  a  number  of  minor 
ranges,  which,  generally  speshing,  run  psrallel  to  both  the  coast  and  the 
principal  axis  of  the  Alps.  The  type  of  hill-form  which  predominates  in 
the  Alpine  system  is  that  of  an  extensive  plateau  with  a  rolling  eontoor, 
and  somewhat  steeper  slopes  on  its  borden.  The  summits  are  throu^ioot 
flat  and  rounded,  and  all  are  easily  accessible,  most  of  them  indeed  on 
horBebadc.  The  valleys  are  generally  narrow,  and  seldom  have  steep 
walls ;  ravines  and  gorges  do  not  occur  at  all. 

Hydrography. — The  streams  which  have  their  sources  in  the  Aus- 
tralian Alps  are  naturally  classified  in  two  sections.  The  first  embraces 
those  which  rise  on  tbe  north-western  sloj>es,  and  direct  their  currents 
into  the  river  Murray,  which,  after  a  circuitous  course,  reaches  the 
Southern  Ocean  near  Adelaide  in  South  Australia.  The  second  section 
includes  those  rivers  which  originate  on  the  sou tli-eas tern  flank  of  the 
Alj>s,  and  flow  thence,  for  the  most  part  in  isolated  channels,  to  the 
Pacific  Ocean. 

The  river  Murray  rises  south-west  of  the  Kosciusco  Group,  flows 
northwards  as  far  as  36"  S.  lat.,  and  then  westwards.  Along  this  part  of 
its  course  the  Murray  is  joined  by  several  not  unimportant  tributaries, 
all  flowing  from  the  south-east  towards  the  north-west.  The  principal  of 
these  are  the  Mitta-Mitta,  Kiewa,  Ovens,  Broken  Kiver,  and  the  Goul- 
buzn.  The  basin  of  the  Mtta-Mitta  embraces  an  area  of  more  than  1645 
square  miles  j  its  chief  affluent  is  Snowy  Creek.  The  Kiewa  has  a  tolil 
length  of  97  miles,  somewhat  less  than  that  of  the  MittarMitta.  But  of 
all  the  tributaries  d  the  Murray  which  have  their  origin  in  the  mountsins 
of  the  Alpine  system  the  most  important  is  the  Murrumbidgee^  which  hst 
at  first  a  north-west  direction,  until,  a  little  to  the  north  of  35*  S.  lai,  it 
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bends  to  the  weet»  and  for  a  distance  o£  two  degrees  longitude  skirts  the 
Alpme  i^on  on  the  north.  It  finally  onites  its  waters  with  those  of  the 
Mumj  hi  143*  20*  K  long.  It  is  uistractiTe  to  note  that  in  the  case  of 
both  these  rivers  their  principal  tributaries  come  from  the  south,  that 
thoy  flow  parallel  to  one  another,  and  join  the  main  stream  as  it  runs 
westwards.  Thus  the  more  important  valleys  of  the  region  strike  off 
perpendicular  to  the  long  axis  of  the  chief  mountain  ranges,  whilst  the 
secondary  valleys  open  out  parallel  to  that  axis. 

Of  the  numerous  coastal  streams  those  which  seem  to  be  particularly 
wofthy  of  mention  here  are,  going  from  south-west  to  north-east,  the 
M*Alister,  Mitchell,  Nicholson,  Tambo,  and  Snowy.  All  these  rivers 
empty  their  waters  into  narrow  lagoons,  resembling  the  Haffs  of  Prussia, 
which  ai'e  fenced  off  from  the  sea  by  long  low  spits  of  sand,  through  which 
the  tide  passes  generally  by  only  one  narrow  inlet.  The  largest  of  these 
streams  is  Snowy  River,  which  rises  on  the  eastern  slope  of  Kosciusco 
Group,  and  drains  an  area  of  about  2700  square  miles.  At  a  point 
situated  3120  feet  above  sea-level,  in  its  jieriod  of  lowest  water,  a  volume 
of  91,780  cubic  feet  per  minute  has  been  observed. 

MsiBOROlxxrr. — ^That  Australia,  taken  as  a  whole,  suffers  severely  from 
drought  and  scarcity  of  rain  is  a  fact  well  known  to  everyhody.  But  to 
this  general  descriptlou  the  Alpine  region  of  the  extreme  south-eaat  forms 
the  most  notable  exception  south  of  the  districts  which  lie  within  the 
limits  of  tropical  raina  The  precipitation  is  espedslly  heavy  among  the 
extreme  coast  ranges  and  along  the  line  of  the  main  chain  of  the  Alps, 
the  intervening  tract  arresting  a  less  quantity  of  rain.  At  some  places 
along  the  coast,  as  at  Point  Danger  in  New  South  Wales,  the  rainfall 
amounts  to  as  much  as  78*75  inches  in  the  year.  At  Kiandra,  north  of 
the  Kosciusco  Grou]j,  the  only  meteorological  station  on  the  higher  Alps, 
the  rain&ll  is  51  inches  annually.  Between  the  Alps  and  the  coast,  at 
Cooma,  the  annual  record  of  the  pluviometer  does  not  exceed  15*3  inches, 
and  never  falls  below  10  inches.  On  the  other  side  of  the  Alpine  moun- 
tains the  amount  of  lain  that  is  precipitated  decreases  at  a  startlingly  rapid 
rate,  places  within  sight  of  the  Alps  often  suffering  severely  from  drought. 
The  greatest  quantity  falls  in  April ;  the  least  quantity  in  December. 
The  rainy  season  lasts  from  February  to  June.  Moreover,  whilst  in  the 
lowlands  the  precipitation  is  always  rain,  in  tlie  highlands  it  snows  all  the 
year  round,  and  in  winter  it  is  neN  er  rain  that  falls.  The  mountainous 
r^ionH  are  remarkable  for  their  extiaordinarily  heavy  dews.  But  the 
climate  varies  on  the  wiiole  very  greatly  from  year  to  year. 

For  lack  of  continued  observations  uu  the  temperature  in  these 
mountainous  parts  of  Australia,  we  must  content  ourselves  with  one  or 
two  facts  about  the  tenip.  raturc  of  Melliourne  lying  towards  their  western 
extremity,  and  about  the  limits  and  duration  of  snowfall.  The  mean  for 
Melbourne,  wliich  in  this  respect  resembles  Verona  and  Bordeaux,  is 
57^-4  Fahr.  The  mean  of  July,  the  coldest  month,  is  47'-66.  The  highest 
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temperatare  obsetred  at  Melbourne  is  11 1**2  m  the  abade,  and  158'  in 
the  sun ;  the  lowest  26**6.  In  the  interior  it  ia  not  «t  all  rare  for  the 

thermometer  to  register  109' '2. 

At  altitudes  above  3300  feet,  the  enow  remains  for  a  couple  of  numthB 
or  so ;  above  6600  feet  it  can  be  seen  in  suitable  localities  all  the  jm 
round,  even  in  the  height  of  summer.  It  is  interesting  to  compare  the 
height  of  the  enow-fields  here  with  their  height  in  the  European  A\\y^ 
where  the}'  are  not  met  with  below  tlie  line  of  7910  feet — that  is,  for  yet 
1310  feet  higher  than  on  the  Australian  Alps.  We  must  remember,  U>o, 
that  whereas  the  Alps  of  Europe  lie  on  lat.  47"  N.  those  of  Australia  lie 
on  37°  S.,  and  also  that  the  rainfall  in  the  former  is  considorably  i;t  eati»r 
than  in  the  latter.  The  explanation  of  thh  paradoxical  phenomenon  is 
that  in  Australia,  as  in  New  Zealand,  the  temperature  decreases  relatively 
to  height  at  a  more  rapid  rate  than  in  the  European  Alps  ;  and  this  cir- 
cumstance again  is,  in  a)]  probability,  due  to  the  fact  that  the  Australian 
Alps  ri»e,  as  it  were,  isolated  in  the  midst  of  the  most  extensive  oceanic 
area  of  the  world. 

Contrary  to  what  might  be  expected,  considering  the  wide  hot  plains 
of  the  interior,  the  cloudless  sky,  and  the  watery  girdle  of  the  continent, 
the  region  of  the  Australian  Alps  is  com p  tr.ttively  seldom  visited  by 
south-east  winds.  At  Sydney,  on  the  ea.at  coast,  the  prevailing  wind, 
during  the  hot  season,  comes  from  the  north-west,  and  at  Melbourne,  dur- 
ing  the  eommer,  north  wunds  are  very  frequent ;  there,  too,  north*west^ 
west^  and  sonth-weet  winds  oeenr.  Changes  of  wind  from  weet-noxth-weift 
to  westeouth-west  are  generally  accompanied  by  great  and  sudden  falbin 
temperature  (as  much  as  68*  in  half  an  hour).  Sydney,  although  it  is 
situated  four  degrees  nearer  to  the  equator  than  Melbourne,  is  nersr 
scourged  by  such  scorching  winds  from  the  hot  and  arid  interior  as  visit 
the  latter  city.  In  winter,  at  Sydney,  cool,  dry  west  winds  provail ;  at 
Melbourne,  in  the  same  season,  cool  north  winds.  The  Antarctic  current 
which  sweeps  along  the  west  coast  of  Tasmania  into  the  eastern  part  of 
the  Gkeat  Australian  Bights  frequently  gives  rise  to  bad  weather,  with 
rapidly  alternating  winds^  low  temperature,  and  rain  from  the  south-west 
In  the  mountainous  parts,  and  as  low  down  as  2625  feet,  bad  weather  is 
often  accompanied  with  dense  mists ;  but  mist  is  veiy  rare  in  the  lowlandi 
and  on  the  coast.  In  general  the  atmosphere  is  remarkably  transparent 
A  bright  moonlight  night  in  the  centre  of  Australia  is  quite  as  light  as  an 
ordinary  winter  day  in  London. 

Flora  and  Fattna. — The  relations  between  the  flora  of  the  elevated 
tracts  and  of  the  lowlaud  plains  are  analogous  to  those  which  obtain 
under  similar  circumstances  in  Europe.  Forest  trees  climb  up  as  far  as 
the  5580-feet  horizontal  line  ;  then  up  to  Hnno  foot  comes  Subalpine  tiora 
{Kruminholz) ;  and  beyond  that  again  Alpine  plants  and  low  shrubs.  On 
the  loftiest  peaks  grow  many  beautiful  Alpine  flowers.  The  transition 
fi'om  the  lowest  to  the  middle  zone  is  much  more  gradual  tbsui  in  the 
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European  Alpe ;  and  the  Subalpine  flora  consists  almost  flaEclariToly  of 
dwarf  individiuUft  of  Euoalyptus  pauciflara.  In  the  lower  valleys  the 
forest  trees  are  mostly  species  of  Eucalyptus  and  Bariksia^  the  trees  shooting 
up  tall  and  straight,  without  lateral  branches.  But  whilst  their  average 
height  is  nearly  200  feet  in  the  lower  valleys,  it  is  scarcely  10  feet  at  the 
upper  border  of  the  middle  zone.  The  transition  from  this  zone  to  the 
highest — ^thp  ajrassy — zone  is  cxtreinely  sudden  and  abrupt. 

The  fauna  of  the  Alps  is  relutivrly  poor.  None  of  the  large  marsupials 
ascend  very  high,  although  wombats  range  up  to  3300  feet.  The  only 
large  animals  are  dingos  (mid  dogs)  and  wild  horses.  A  few  small  singing- 
birda  are  to  be  met  with  on  the  meadows  at  the  summits.  Snakes  are 
plentiful  in  the  marshy  valley  bottoms,  and  occui*  also  in  the  more  moun- 
tainous parts.  The  pools  of  the  higher  districts  are  rich  iu  water  insects 
and  the  larvre  of  Neuropiera.  Peculiar  interest  attiiches  to  certain  night- 
butterflies,  belonging  to  the  group  Nndurna^  the  caterpillars  of  which  live 
in  the  humus  of  the  highest  grassy  tracts,  and  occur  in  such  multitudinous 
quantities  that  they  serve  the  aborigines  exclusively  for  food  during  two 
or  three  months  in  summei-.  A  few  fleas  are  also  found  at  the  highest 
altitudes. 

Glaciatzon. — In  the  eoathem  hemisphere  eyidenoes  of  glacial  action 
are  far  leas  common  than  in  the  northern  hemisphere,  which  is,  perhaps, 
mainly  due  to  the  smaller  extent  of  land  in  proportion  to  sea ;  partly  aleo^ 
perhaps^  to  the  paucity  of  our  information  about  the  fitting  localities  in 
the  southern  sones.  In  Patagonia  glaciers  descend  to  the  ocean's  edge  in 
lat  50*  S.  In  the  corresponding  northern  latitude  they  are  never  met 
with  below  3300  feet  above  sea>leveL  In  New  Zealand  agaui|  where 
undoubted  traces  of  glacial  action  on  a  considerable  scale  have  been 
studied,  glaciers  occur  on  the  west  coast  at  altitudes  of  not  more  than 
650  feet  in  lat  44*  S. ;  whereas  in  the  European  Alps,  in  lat.  46°  40'  N., 
the  lowest  glacier  of  the  system,  the  GMndelwald,  does  not  descend  below 
3540  feet.  That  a  Glacial  Period  once  prevailed  in  Australia  too,  seems 
to  follow  conclusively  from  certain  indications  which  have  been  observed 
both  in  the  Kosciusco  Group  and  in  the  Bogong  chain,  as  well  as  in 
other  parts  of  the  mountains  which  occupy  the  south-east  comer  of  the 
continent.  In  the  Kosciusco  Group,  although  no  moraines  and  abraded 
summits  {roches  mo^nnies)  have  been  discovered  l>elow  4920  feet,  yet 
certain  unambiguous  traces  of  glacial  action,  in  the  shape  of  abraded 
eminences,  have  been  noted  on  the  plateau.  Also  on  the  plateau  of 
Mount  Lofty,  near  Adelaide,  glacial  scars  in  a  good  state  of  preservation 
have  been  photographed.  But  the  clearest  indications  exist  in  the  Bogong 
Chain.  There,  at  an  altitude  of  about  2950  feet,  a  well-preserved  moraine 
lies  athwart  a  little  valley  situated  to  the  north  of  Mount  Bogong.  The 
moraine  is  not  very  large,  measuring  only  about  220  yards  in  breadth  by 
1100  yards  in  length,  ukI  sume  i  15  .feet  in  thickness  at  its  outer  edge. 
Besides  this  existing  palpable  witness,  other  ludicatious  are  long  lines  of 
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erratic  blocks  of  basalt  on  tlie  sides  of  tlic  valley  of  the  Mitta^Mitta,  some 
490  feet  above  the  present  tloor  of  the  valley;  smiKar  boulders  on  the 
slopes  of  Mount  Bo^oivj,  ;  ulid  glacial  scratches  on  certain  of  the  northern 
extensions  of  the  Bogong  Chain.  In  addition  to  these  indications  nearly 
a  dozen  others  of  less  moment  have  been  noted.  The  conclusion  that 
seems  justified  by  these  facts  is  this  :  at  some  period,  in  aUl  probability 
contemporaneous  with  part  of  the  Tertiary  E|X)ch,  when  a  moister  and 
more  i»iu\  lal  climate  prevailed  than  what  now  obtains,  the  entire  higlilaud 
region  of  this  part  of  Australia  was  subject  to  glacial  iiilluciiccs,  and  in 
several  places  the  ice-streams  must  have  come  down  to  great  distances 
from  the  summits.  That  such  a  moist  and  wet  climate  did  actuallj 
coincide  with  part  ol  Teitliry  time  aeema  to  be  abundantly  evident,  both 
from  the  gigantic  manapiak  which  then  lived  and  from  the  pieaenoe  of 
coloBBal  maasee  of  rolled  detritna  which  are  now  found  in  many  of  the 
valleya,  and  which  also  point  to  the  ejiatence  of  riven  of  more  coneider- 
able  Biae  than  those  of  the  present  day.  It  may  also  be  pretty  aafely 
aanuned  that  thia  glacial  and  pluvial  epoch  in  Australia  waa  coeval  with 
the  glacial  period  in  New  Zealand.  J.  T.  E 
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In  our  insular  climate  of  mildness  and  moisture,  where  all  the  rivers  nm 
into  the  sea,  and  all  the  inland  lakes  are  fresh,  we  are  apt  to  forget  that 
there  are  wide  regions  of  the  earth's  surface  where  opposite  conditious 
obtain.  One  of  the  largest  of  these  lies  to  the  west  of  the  Kotky  Moun- 
tains, in  the  United  State'?,  l)et\vecn  the  range  of  the  Sierra  Nevada  on  the 
west  and  the  Wasatch  Mountains  ^n  the  east.  This  vast  area  forms  a 
hydrographic  system  by  itself ;  m  hatever  water  may  enter  it  by  rainfall, 
or  by  rivers  rising  on  the  mountains  which  bound  it,  is  returned  to  the 
atmosphere  by  direct  evaporation,  none  of  it  reaches  the  sea.  Of  the 
lakes  occupying  this  region  the  most  generally  known  is  the  Great  Salt 
Lake  of  Utah.  The  history  of  early  migration  westwards  across  the  desert^ 
before  the  Pacific  BaQway  was  bmlt  or  projected,  records  many  a  romance 
of  suffering  and  adventure  in  the  wild,  arid  plains,  described  as — 

"Alkali,  rock,  and  sage  , 
Sftge-brash,  rock,  and  alkali ;  ain't  it  a  pretty  page  V* 

But  thes(!  (  (inditions  inspired  more  horror  than  interest  at  that  ])crioil. 
From  time  to  time  the  Great  Basin  has  been  more  or  less  cursorily 
examined,  and  its  physical  features  recorded  ;  and  a  very  detailed  account 
of  a  i)ortion  of  it  has  just  been  published  by  the  Geological  Survey  of  the 
United  States.' 

This  book  is  a  model  of  its  kind,  precise  ami  detailed  as  to  facts,  clear 

I  OeetogieiU  Hi»U>ry  of  Lakt  XoAonfem,  a  QmUmary  Lake  of  ffortK-WeUem  Iftvada. 
By  Isnwl  Cook  RnnoU.  Wafthiagton  :  Oovommait  Printing  Offloo«  1886. 
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in  the  expression  of  tlie  reBiiltiiig  hypotheses,  and  written  well  and  appre- 
ciatively. In  fact.,  although  no  ono  could  accuse  the  author  of  slurring 
over  technical  details,  few  persons,  however  ignorant  of  geology,  who 
commenced  to  read  the  monograph  would  willingly  relinquish  so  pleasant 
a  task  until  the  last  page  was  perused.  The  sulijcrt-matter  in  itself  is 
novel,  varied,  ami  interesting,  but  not  so  much  so  its  to  render  it  incapuhk 
of  being  greatly  reduced  in  value  by  an  unsympathetic  or  purely  official 
style.    This  Mr.  Russell  has  very  happily  avoided. 

The  book  is  a  large  quarto,  composed  of  288  pages  of  letterpress,  a 
loMing-map,  forty-oz  fall-page  plates,  and  thitty-five  woodcuts,  all  exeeutod 
in  the  moat  perfect  atyle  of  Amerioftn  art^  uid  printed  on  the  highly  glased 
toned  paper  charaeterietic  of  Transatlantic  GoTemment  reports.  The 
mape  are  devoted  to  the  delineation  of  varbiis  special  featares ;  in  many 
cases  yertical  relief  is  shown,  aa  well  beneath  the  water  sor&ce  as  above 
it^  by  a  yery  effectiye  combination  of  contours,  line  shading,  and  colouring. 
The  treatise  is  divided  into  chapters,  which  are  sttbdivided  into  sectiona ; 
at  the  dose  of  every  natural  division  a  short  stunmary  is  introduced  in 
which  the  salient  features  described  are  briefly  and  clearly  brought  before 
the  reader.    A  good,  though  not  exhaustive,  index  completes  the  work. 

We  cannot  do  better  than  reprint  Mr.  Bussell's  preliminary  abstract 
of  the  monograph,  in  order  to  convey  an  idea  of  the  great  range  of  ques- 
tions touched  upon  and  the  general  conclusions  arrived  at  :^ 

"The  present  volume  records  the  history  of  a  large  lake  which  flooded 
a  number  of  the  valleys  of  north  western  Nevada  at  a  very  recent  geologi- 
cal date,  but  has  now  passed  away.    This  ancient  water-body  is  known  as 
Lake  Lahontan — named  in  honour  of  Baron  La  Hontan,  one  of  the  early 
explorers  of  the  liead-waters  of  the  Mississippi^ — and  was  the  complement 
of  T^ke  Bonneville.    The  former,  situated  mostly  within  the  area  now 
forming  the  State  of  Neviula,  filled  a  depression  along  the  western  border 
of  the  Great  Basin  at  the  base  of  the  Sierra  Nevada  ;  the  latter,  embraced 
almost  entirely  in  the  present  Territory  of  Utah,  occupied  a  corresponding 
position  on  the  east  .side  of  the  Great  Basui,  at  the  foot  of  the  Wasatch 
Mountains.    The  hydrographic  basins  of  these  two  water-bodies  embraced 
the  entire  width  of  the  Great  Basin  in  latitude  41^   Lake  Bonneville  was 
19,790  square  miles  in  area,  and  had  a  maximum  depth  of  about  1000  feet. 
Lake  Lahontan  covered  8422  square  miles  of  surface,  and  in  the  deepest 
part,  the  present  site  of  Pyramid  Lake^  was  886  feet  in  depth.  The 
ancient  lake  of  Utah  overflowed  northward,  and  cut  down  its  channel  of 
discharge  370  feet^   The  ancient  lake  of  Nevada  did  not  overilow.  Each 
of  the  lakes  had  two  high-water  stages,  separated  by  a  time  of  desiccation. 
In  the  Lahontan  Basin,  as  in  the  Bonneville,  the  first  great  rise  was  pre- 
ceded by  a  long  period  of  desiccation,  and  was  followed  by  a  second  dry 
epoch,  during  which  the  valleys  of  Nevada  were  even  more  completely 
desert  than  at  present    During  the  second  flood  stage  the  lake  rose  higher 
thsn  at  the  time  of  the  first  high  water,  and  then  evaporated  to  complete 
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desiccation.  The  present  lakes  of  the  basin  are  of  comparatively  recent 
date,  and  are  nearly  fresh,  for  the  reason  that  the  salts  deposited  when 
the  Quaternary  lake  evajwrated  were  buried  or  absorbed  by  the  clays  and 
marls  that  occupy  the  bottom  of  the  basin. 

'•As  Tjiike  Lahontan  did  not  overflow,  it  became  the  receptacle  for  all 
the  mineral  matter  supplied  by  tributary  streams  and  springs,  both  in  sus- 
pension and  in  solution.  The  former  was  deposited  an  lacustral  se<iiment« 
and  the  latter  as  calcareous  tufa,  or  formed  desiccation  products  when  the 
lake  evaporated. 

"  The  Introductory  Chapter  indicates  the  position  of  the  field  of  study, 
and  contains  a  sketch  of  the  Great  fiasin  as  the  explorer  finds  it  to-day, 
of  which  the  desiciittod  bed  of  Lake  Lahontan  forms  a  part ;  also  a  brief 
notice  of  previouB  ezploratione,  and  an  account  of  what  was  known  of 
Lake  Lahontan  before  the  present  study  was  begun.  Routes  of  tiavel 
and  areas  surveyed  are  indicated  on  Plate  ii. 

'* Chapter  iL  (on  the  genesis  of  Lake  Lahontan)  contains  a  smnmary 
of  the  facts  which  show  that  the  lake  filled  a  compound  orographic  basio, 
resulting  from  the  tilting  of  faulted  beds.  A  description  is  given  of  the 
character  of  the  irregular  area  whose  drainage  the  lake  received,  together 
with  an  account  of  the  outline  and  area  of  the  basin  which  held  the 
ancient  lake.  The  question  of  outlet  is  discussed  in  detail,  the  eondusMo 
being  that  the  lake  did  not  overflow  (page  32). 

** Chapter  ill.  (on  the  physiography  of  the  Lahontan  Basin)  contstns 
a  description  of  the  region  as  it  ezi^  at  the  present  time.  The  most 
distinctive  characteristics  of  the  valleys  and  mountains  are  bri^y  noticed ; 
an  account  of  the  existing  rivers  is  given,  including  measurements  of 
volume,  chemical  composition,  etc  The  present  springs  of  the  basin  are 
also  described,  and  analyses  of  the  waters  of  a  few  of  them  presented. 
These  analyses  are  believed  to  represent  approximately  the  character  of 
tlie  tributaries  of  Lake  Lahontan.  The  existing  lakes  are  next  considered. 
These  are  Honey  Lake,  California  ;  Pyramid,  Winnemucca,  HumboMt. 
North  Carson,  South  Carson,  and  Walker  Lakes,  Nevada.  Each  of 
these  is  described  with  some  detail  with  special  reference  to  its  geological 
beariugs.  All  the  lakes  mentioneil  above,  exccptincr  Humboldt,  are 
enclosed,  i.e.  are  without  outlet,  and  their  waters  are  somewhat  saline  and 
alkaline,  but  not  concentrated  brinca.  They  cannot,  therefore,  be  con- 
sidered as  remnants  left  by  the  incomplete  desiccation  of  Lake  I^ahontan. 
The  >Soda  Lakes,  near  Hagto^m,  Nevada,  are  sjjLi  ially  considered,  and 
detailed  observations  are  presented  which  show  that  they  occuj)y  extinct 
volcanic  craters  (page  73).  Attention  is  given,  on  page  81,  to  the  peculiar 
playas  or  broad  mud  plains  of  the  arid  region  of  the  Far  West^  as  well  as 
.  to  the  temporary  lakes,  called  playj^lakes,  which  frequently  flood  them. 

**  Chapter  nr.  (on  tiie  physical  history  of  Lake  Lahontan)  is  divided 
into  sections.  Section  1  contains  a  compendious  discussion  of  shore 
phenomena  in  general. 

"Section  2  is  devoted  to  the  presentation  of  the  shore  phenomena  of 
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Lake  Liiliontan,  and  contains  detailed  descriptions  and  maps  of  the  ter- 
races, bars,  embankments,  etc.,  that  were  formed  about  its  shores.  The 
highest  of  the  ancient  water-lines  is  named  the  'Lahontan  Beach.'  It 
indicates  the  maximum  extent  of  the  kko,  as  ahown  on  the  aceompanying 
pocket-map.  Hie  moafe  oonspicuooa  temeea  below  the  Lahontan  Beach 
are  Uie  <  lithotd,' '  Dendritic,'  and  '  Thlnolltic*  Each  of  these  marks  the 
upper  limit  of  a  Tariety  of  tula,  from  which  it  deriTca  its  name  (page  102). 

"Section  3  tieata  of  the  sediments  of  the  lake,  and  presents  detailed 
•eotionB  of  the  exposures  ohterved.  The  sediments  consist  of  two  deposits 
of  lacustral  marls,  separated  bj  a  heavy  layer  of  current-bedded  gravels; 
thus  recording  two  lake  periods  and  an  intermediate  low*water  stag^ 
(page  43).  Aecumubtions  of  pumiceous  dust,  white  marl,  and  aeoliao 
sands  are  described  under  the  head  of  Exceptional  Sedimentary  Deposits 
(page  146). 

Section  5  is  devoted  to  the  illustration  of  geological  structure,  as 
displayed  in  the  lake  basin,  and  is  followed  by  a  rdtunU  of  the  physical 
history  of  the  lake  (page  160). 

"Chapter  v.  (on  the  chemical  history  of  T.ake  Lahontan)  is  also 
divided  into  sections.  Section  1  treats  of  the  general  chemistry  of 
natural  waters  as  they  occur  in  streams,  springs,  lakes,  occniis,  and  en- 
closed lake<^  or  seas,  aud  is  an  introduction  to  the  chemical  history  of 
Lake  Lahontan. 

*'  Section  2  is  an  account  of  the  tufas  precipitated  from  the  water  of  the 
lake.  These  present  three  main  divisions,  named  respectively — *  Lithuid,' 
* Thinolitii-,'  and  'Dendritic'  The  first  is  a  compact,  stony  variety, 
and  is  the  oldest  of  the  principal  calcareous  deposits  tliat  f>heallio  the 
interior  of  the  basin.  It  occurs  from  a  horizon  30  feet  })elo\v  the  Lahontan 
Beach  all  the  way  down  the  sides  of  the  hasin  to  the  lowest  point  now 
exposed  to  view  (page  I'JO).  Thinolite  is  composed  of  crystals,  and  was 
formed  in  the  ancient  lake  when  it  was  greatly  reduced  by  evaporation ; 
tta  upper  limit  is  about  400  feet  below  the  Lahontan  Beach  (page  192). 
Dendritic  tula  has  a  branching  or  dendritic  structure,  whence  its  name ; 
it  is  superimposed  upon  tlic  previously  formed  varieties.  Its  upper  limit 
is  180  feet  below  the  Lahontan  Beach  (page  201).  The  aggregate  Uiick- 
neas  of  the  tufo  deposits  is  from  30  to,  perhaps,  50  or  75  feet  Chemical 
analyses  show  that  all  the  varieties  are  composed  of  somewhat  impure 
calcium  carbonate.  Following  the  description  of  these  deposits  is  a  dis- 
cussion of  the  conditions  favouring  the  deposition  of  calcareous  tufa  from 
lake  waters  (page  210). 

"  Section  3  considers  the  salts  precipitated  from  the  waters  of  the  lake 
when  evaporation  tooK  place,  and  discusses  the  manner  in  which  lakes 
may  be  freshened  by  desiccation  (page  223). 

'*  Section  4  contains  an  account  of  the  efflorescences  now  forming  on  the 
stirface  of  the  doserts  in  the  Lahontan  Basin,  and  presents  a  brief  descrip- 
tion of  the  more  valn:i)ih'  salt-works  of  tlie  region,  which  are  all  supplied 
by  the  salts  contained  in  Lahontan  sediments  (page  230). 
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"  Chapter  vi.  presents  the  life>lii8tory  of  tlie  ancieiit  lake  as  detemuned 
from  the  abundant  molluacan  rematns  and  other  f  oaaili  that  have  been 
found.  The  shells  show  that  the  lake  was  fresh  throughout  its  higher 
stages.  During  the  period  in  which  thinolite  was  fortned,  it  seemed 
to  be  too  conoentiated  to  adinit*of  the  ezistenoe  of  moUuscan  life,  as  no 
fossils  have  been  found  in  that  depositi  A  chipped  instrument  found  in 
the  upper  lacustral  beds  indicates  that  man  mhaUted  the  Far  West  dnriog 
the  last  rise  of  Lake  Lahontan  (p.  247). 

Chapter  TIL  is  a  summary  of  the  history  of  the  fonner  lake  (p.  250). 

Chapter  VIII.  contains  a  discussion  of  the  Quaternary  climate  as 
determined  from  the  records  of  Lake  Lahontan.  The  periods  of  greatsit 
lake  expansion  are  correlated  with  the  two  glacial  epochs  of  the  Sism 
Nevada,  and  are  believed  to  indicate  cold  and  moderately  humid  periods 
(p.  259).  That  the  lake  did  not  overflow  is  taken  as  evidence  that  the 
climate,  even  duririi:  the  higher  stages  of  the  lake,  was  only  moderately 
humid.  The  climatic  changes  that  brought  about  such  marked  alterations 
in  the  character  of  the  Great  Basin  are  thought  to  have  been  of  moderate 
intensity. 

"Chapter  ix.  is  devoted  to  a  summary  of  the  e\ndencc  bearing  on  tho 
determination  of  the  geological  age  of  the  lake.  The  conclusion  reache<i 
is  that  it  existed  duiitig  the  Quaternary,  but  was  more  recent  than  the 
date  usually  assigned  for  the  close  of  the  Glacial  Epoch. 

*'  Chapter  X.  brings  the  present  study  to  a  close,  and  contains  an  account 
of  the  orographic  movements  thaL  h.i^  <  rttfected  the  Lahontan  Basin  since 
the  last  high-water  period.  The  poaL-Litiioutau  faults  actuaiiy  observed 
are  represented  on  Plato  xiv." 

It  is  difficult  for  one  whose  ideas  of  mountain  and  desert  are  derired 
from  the  hilk  and  moors  of  our  immoderately  humid  country,  to  realise 
the  condition  of  those  vast  areas  of  internal  drainage  and  constant  evaperir 
tion  where  rain  rarely  falls.  It  is  not  only  that  the  ground  is  covend 
with  incrustations  of  soluble  salts  instead  of  soil,  but  the  whole  physical 
geography  of  tho  country  owes  its  character  to  the  climatic  conditions. 
The  contours  of  the  mountains  present  none  of  the  softened  and  blurred 
outlines  produced  by  the  action  of  moisture.  They  stand  out  bare  and 
dear*  free  from  all  Tttdure,  not  changing  in^  colour  with  the  varying 
seasons,  except  when  snow  swathes  the  loftier  summits,  but  flashing  in 
the  untempered  sunlight,  with  magnificent  variety  of  colour,  the  natural 
tinta  of  the  rocks  themselves.  Constant  mirage  gives  a  weird  and  magical 
aspect  to  the  scenery,  and  the  wonderful  changes  in  visibility  during  the 
short  twilight  appear  to  modify  tho  fonns  and  tlistances  of  the  peaks  and 
ridges.  Gravel  bars,  instead  of  being  washed  into  a  scattered  sheet  or 
swept  away  altogether,  stand  as  compact  and  5?harp  in  form  as  when  first 
laid  down  by  the  waters  of  the  vanished  lake,  thus  triving  an  o{>[)or- 
tunity  of  studying  the  phenomena  ol  lake  structures  that  a  European 
geologist  would  only  look  for  hi  a  freshly-drained  inland  sea. 
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The  lakes  whioh  at  present  represent  the  long-vsmshed  expanse  of 
water  are  fully  deseribed,  bnt  most  detail  is  given  to  the  evidence  of  the 
edstenee  of  a  former  lake  embracing  the  whole,  and  of  the  fluctuations  of 
levtti  to  which  it  was  subject  This  evidence  is  very  skilftdly  airsaged, 
and  brought  forward  in  a  convincing  manner,  the  relative  ages  of  the 
vsrious  terraces  being  proved  by  numerous  sections  and  the  analysis  of 
deposits. 

Perhaps  the  most  remarkable  feature  of  the  water  system  of  the  Great 
Basin  is  th»playa  or  temporary  lake.  In  summer-time  the  traveller  may 
ride  over  many  miles  of  country  upon  a  dead-level  floor,  of  the  appearance 
and  hardness  of  crcam-coloiired  marble,  which  stretches  out  to  meet  the 
horizon  on  every  side.  But  in  the  short  rainy  season  this  area  is  flooded 
to  the  depth  of  a  few  inches,  or  of  several  feet,  and  becomes  an  impassable 
lake,  which,  as  the  evaporation  produced  by  summer  weather  proceeds, 
dries  up  again  and  leaves  an  expanse  of  sticky,  strongly  alkaline  mud, 
soon  baked  by  the  sun-heat  into  a  solid  pavement.  JSonie  playas  are 
extremely  shallow,  and  the  evaporation  or  precipitation  of  an  inch  or  two 
of  water  makes  a  difference  of  many  square  miles  in  their  extent ;  others 
are  deeper  and  Tuore  permanent.  The  water  of  playa-lakes  being  derived 
from  the  suifaec  tlrainage  of  .i  nearly  level  country,  the  sediment  is 
always  in  an  extremely  fine  stiito  of  division,  and  accumulates  to  form 
a  very  saline  clay.  A  very  singular  phenomenon — ^the  freshening  of 
lakes  by  desiccation — ^is  frequently  observed.  A  playa-lake  gradually 
contracts,  becoming  Salter  and  Salter;  the  muddy  water  u  finally  dissi- 
pated,  the  aqueous  portion  as  vapour,  the  dissolved  and  suspended  matter 
as  fine  mud,  which  becomes  hard  and  solid  in  the  course  of  time.  A 
sudden  flood  fills  the  lake  with  fresh  water  which  cannot  redissolve  all 
the  salts  mixed  up  with  the  clay  of  the  floor,  but  sssists  to  cover  them 
more  effectually  by  laying  down  a  new  layer  of  sediment ;  and  by  several 
successive  floodings  and  desiccations  the  soluble  material  may  be  entirely 
buried.  Of  course,  if  the  flood  came  before  the  complete  dryness  of  the 
lake,  the  sslts  would  all  be  retained  in  solution. 

The  Lahontan  Beach  or  high-water  line  of  the  ancient  system  is  not 
found  at  present  to  be  of  equal  height  in  all  parts — that  is  to  say,  the 
terraces  which  marked  as  a  horizontal  ring  the  highest  level  of  the  lake 
are  now  by  recent  orographic  movements  displaced  to  n  considerable 
extent.  Along  the  lines  of  recent  faults  which  have  been  traced  out 
numerous  hot  springs  occur,  and  it  has  been  demonstrated  that  the  more 
recent  the  dislocation  at  any  place  the  hotter  is  the  water  issiiinc:  in  that 
neighbourhood,  thus  confirming  the  theory  that  the  shearing  and  com- 
prcssi(m  of  faulting  strata,  and  not  the  internal  heat  of  the  earth,  account 
for  the  appearance  of  hot  springs. 

By  no  means  the  least  valuable  part  of  the  work  is  the  chemical 
history  of  Lake  Lahontan,  which  throws  important  light  on  the  reasons 
of  certain  geological  changes.  The  deposit  of  calcium  carbonate  from 
the  water  of  th«  lake  took  place  in  three  varieties,  one  of  which,  thinolite, 
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k  of  great  interast.  This  form  ooeurB  in  krge^  worn,  qaadrangnlar 
prismatic  crystals  from  8  to  10  incfaes  long  and  from  ^  to  1  inch  in 
diameter,  tapering  towards  the  ends.  Each  crystal  is  a  skeleton  hiiilt 
up  of  thin  eakareons  laniin»  projecting  from  the  periphery  inwaids,  and 
here  and  there  the  interstices  are  filled  np  with  irregular  grains  of  calcite 
or  groups  of  acioolar  crystals  of  aragonite.  These  laige  crystals  are 
pseudomorphs,  but  the  nature  of  ike  original  mineral  is  entirely  unknown. 
It  is  proved  by  considerations  of  the  level  of  the  lake  at  the  time  of  the 
deposition  of  thinolite,  that  the  water  must  have  been  a  tolerably  con- 
centrated solution  of  alkaline  salts.  By  a  very  ingenious  series  of  infer- 
ences and  analogies,  Dana  was  led  to  consular  it  probable  that  thinolito 
crystals  were  originally  those  of  an  unknown  double  salt  of  calciom 
carbonate  and  a  soluble  compound,  probably  either  calcium  or  sodium 
clUoride,  and  that  after  being  fle|)Osite<l  they  were  acted  upon  by  the 
fresh  water  of  the  rising  lake,  which  dissolved  out  the  more  soluble  con- 
stituent and  loft  the  calcium  carbonate  a  skeleton.  The  question  of 
the  relation  between  calcium  carbonate  and  solutions  of  alkaline  salts  is 
incidentally  treated.  In  the  sea  the  greater  part  of  the  lime  contributed 
by  rivers  is  withdrawn  by  living  organisms  for  their  shells ;  in  very  s^Ut 
water,  such  as  that  of  Great  Salt  Lake,  the  calcium  carbonate  is  jjiecipi- 
tated  as  river  water  enters,  and  laid  down  in  the  form  of  beds  of  oolitic 
sand.  In  less  strongly  saline  lakes,  where  alkaline  salts  arc  abuudaut, 
thinolitic  crystals  are  supposed  to  have  been  formed,  and  in  nearly 
fresh"  water  very  slight  variations  of  the  physical  conditions  led  to  the 
deposit  of  Ifthoid  or  dendritic  tufa,  the  determining  cause  of  deposition 
being  apparently  the  escape  of  carbonic  add. 

The  geological  history  of  Lake  Lahontan  is  written  as  all  monographa 
and  text-books  of  Physical  Geography  should  be  written,  and  its  appear- 
ance is  not  only  a  credit  to  the  author  and  to  the  Geological  Surveyp  but 
an  honour  to  tiie  Gbvemment  of  the  United  States. 


THJbi  NOKWEGIAN  NOiiTH  ATLANTIC  EXPEDITION. 
By  William  E.  Hoyle,  M.A.  OxoN.,  F.B.S.R 

The  example  set  by  the  British  Government  in  despatching  first  the 

Lirihtnmg  and  Pmriiplnc,  and  subsequently  the  ChaUcnf/er,  to  explore  the 
bed  of  the  dcoj)  sea  has  nowhere  l)orne  bett<?r  fruit  than  in  Norway. 
From  time  ininieuiorial  thr  Norsemen  have  had  a  passion  for  the  ocean, 
and  it  was  therefore  to  be  expected  that  so  soon  as  the  jicjssibility  of 
making  accurate  observations  of  its  greatest  depths  had  been  practically 
demonstrated  they  would  be  eager  t<;  follow  in  the  path  of  discovery  ; 
indeed  it  must  not  be  forgotten  that  the  results  of  the  dredgings  of  two 
Norwegians,  Michael  Sars  and  his  no  less  illustrious  son,  were  among  the 
facts  which  raised  a  doubt  in  the  minds  of  naturalists  r^arding  the 
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existence  (»f  u  bath3niictii(  ;il  limit  to  life,  and  thus  led  to  the  despatch  of 
the  expeditions  to  which  allu.sion  has  just  been  nuulc. 

The  Norwegian.  North  Atuuiic  Expedition,  to  give  a  brief  account  of 
which  is  the  object  of  the  present  article,  originated  in  a  petition,  pre- 
aented  to  the  Norwegian  Government  on  19th  March  1874,  by  H.  Mohn 
and  G.  O.  San,  Profenon  in  the  UniTenitj  of  Ohriatiania.   They  eet 
forth  that,  although  much  had  heen  aceompliehed  by  the  varioiis  Biitiah 
ezpeditionsi  there  was  a  large  atretch  of  vater,  now  generally  called  the 
Norwegiaii  Sea,  in  dose  proximity  to  their  own  ehorea,  of  which  they,  as 
a  dviliaed  nation,  were  morally  bound  to  render  an  aoeonnt^  and  they 
therefore  bagged  that  the  GoTemment  would  organiae  an  expedition  at 
the  public  expense^  which  ahotdd  for  a  term  of  years  spend  the  summer 
mcntha  in  investigating  this  areiL  The  propoeal  waa  f avonrably  recMTed, 
but  two  years  elapsed  before  it  took  practical  shape  and  the  neeessaty 
preliminaries  were  arranged.   A  guitable  vessel,  the  FOringen  (so  named 
witet  a  waterfall  in  the  Uardanger  Fjord),  was  hired  for  the  purpose,  and 
tiie  necessan^  modifications  were  made  in  her  at  B«rgen.   She  was  a  steam 
vessel  built  of  wood,  144  feet  long  between  the  perpendiculars,  23^  feet 
beam,  and  of  314  tons  burthen.    Captain  Wille,  who  was  placed  in  com- 
mand of  her,  paid  a  vi>it  to  England  that  he  might  consult  with  Captain 
Nares,  then  about  to  take  charge  of  the  Arctic  Expedition.   The  reault  of 
this  interview  was  that  the  arrangements  on  board  the  Voringen  were  in 
most  respects  similar  to  those  which  had  been  found  to  work  well  on 
board  tlie  Chfilhnger,  a  few  modifications  being  introduced.    Thus  hemp 
rope  was  used  in  profpronce  to  wire  for  sonnding  purposes,  as  being  safer ; 
the  Baillie  sounding-machine,  and  iconimilators  similar  in  pattern  to  those 
of  the  ChnU'  niji  T,  were  adopted,    'l  ln  apparatus  for  Itringing  up  samples 
of  water  from  gi'eat  depths  was,  however,  constructerl  on  a  new  princifde  ; 
it  held  five  litres,  and  consisted  of  a  spiral  tube,  with  a  valve  at  either 
end  worked  ])y  a  revolving  fan,  which  closed  it  when  the  line  was  being 
haul(>d  in.    The  drederes  were  made  in  England,  but  were  altered  during 
the  voyage,  the  mouth  being  widened  by  the  addition  of  a  thin  sharp 
strip  of  metal  alon|^  either  edge.     A  ]iiece  of  wood  was  futhermore 
attached  at  each  corner  to  prevent  the  apparatus  from  sinking  too  deeply 
into  the  mud. 

A  general  scheme  of  work  was  drawn  up,  which  included  the  following 
items:— (1)  Sounding;  (2)  Determination  of  enrrents,  (3)  of  surface 
temperatures,  (4)  of  the  phjrsical  and  chemical  constitution  of  sea^water; 
(5)  Zoology,  (6)  Botany,  (7)  Meteorology,  (^)  Magnetism,  and  (9)  ocea> 
sional  obeervwtions. 

Cruise  of  1876. — The  Voringen  left  Bergen  on  June  1 , 1 876,  under  the 
command  of  Captain  Wille,  having  on  board  Plrofessors  Mohn  and  Sars^ 
Dr.  Danielssen,  Mr.  Friele,  Mr.  Svendsen,  and  an  artist,  Mr.  Schiertz. 
A  few  preliminary  trials  were  made  in  the  Sogne  Fjord,  in  order  to  test 
the  apparatus  and  accustom  the  men  to  its  use  in  still  water :  this,  with 
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tiie  making  of  magnetic  obflervattons,  oceapifld  more  than  ten  days,  and 
it  was  not  till  June  30  that  work  in  the  open  sea  was  commenced*  IHm 
ronte  lay  first  to  the  F»roe  Islands,  a  gale  of  wind  being  encoimtered  on 
the  way,  which  necessitated  some  repairs.  When  these  were  condnded 
the  vessel  made  for  Iceland,  the  intention  being  to  circnmnavigate  that 
island ;  but  this  scheme  had  to  be  abandoned  owing  to  the  season  being 
too  far  adYanced.  A  coarse  was  therefore  made  akn^  its  aonthem  ccast^ 
and  sabsequently  in  a  north-easterly  direction,  crossing  Hie  Norwegiaa 
Sea  to  Namsoe,  where  a  stay  of  six  days  was  made.  Thence  a  series  of 
thirty-one  soundings,  four  miles  apart^  was  carried  at  right  angles  to  the 
coast,  and  a  number  of  dredgings  were  made  in  the  Komsdal  Fjord,  whence 
the  vessel  returned  to  Aalesund,  and  finally  reached  Bergen  on  August  26. 

On  this  cruise  98  soiiiidings  were  tairon,  the  greatest  depth  attained 
being  1861  fathoms,  about  half-way  between  Iceland  and  Namsos. 

Cruise  oh"  lt>77. — This  year  the  I'omigeit,  sailed  from  Bergen  on  Iklay 
23rd,  but  was  obb'ged  to  put  back  owing  to  a  defect  discovered  ia  her 
machinery,  and  in  conseqTience  of  this  and  other  delays,  a  definite  start 
was  not  made  till  hinc  11.  On  this  occasion  the  scientific  staff  consisted 
of  Professors  Mohii  and  Sars,  Dr.  Daniclsscn,  Messrs,  Schiertz,  Friele, 
and  Tomoe,  the  last  named  hnvin^  iakcu  ^Ir.  Svendsen's  place  as  chemist. 
In  the  first  instance,  the  vessel  ran  south  as  far  as  Stavanger,  and,  starling 
on  June  13th,  proceeded  due  north  to  the  Arctic  Circle:  three  paralld 
lines  of  soundings  were  then  nm  at  r^t  angles  to  the  cosa^  and  some 
70  miles  apart,  and  on  the  23rd  the  expedition  reached  Bodd.  Three 
additional  sections  were  then  made  between  Bdst  and  the  Hadsel  Fjord, 
alter  which  Troms5  was  made  on  July  8 ;  and  a  few  days  having  been 
spent  there,  two  more  sections  were  sounded  out  north  of  the  Mdangea 
Fjord.  On  July  24th  the  expedition  set  soil  for  Jan  Mayen,  sounding  and 
dredging  on  the  way.  The  island  was  approached  from  the  eas^  hot 
a  thick  fog  prevailing,  and  a  heavy  sea  beating  upon  that  side,  it  wis 
thought  better  to  proceed  to  the  other  coast^  and  the  vessel  consequently 
passed  northwar<l,  and  rounded  the  north-east  extremity  of  the  island, 
anchoring  in  Mary  Muss  Bay  as  soon  as  tlie  fog  rose.  On  the  29th  the 
expedition  landed  to  the  south  of  the  Fugleberg,"  a  romantic  cliff,  the 
remnant  of  an  ancient  crater,  which  juts  out  from  the  narrow  isthmiis 
connecting  the  two  rounded  extremities  of  the  island.  The  day  was 
spent  in  shooting,  sketchinj^  and  collecting  natural  history  speofmens. 
On  the  following  day  it  was  impossible  to  land,  but  dredging  WOTe  made 
in  the  bay  from  a  boat,  and  in  the  afternoon  the  expedition  got  under 
weij^h,  ill  order  to  sound  in  deeper  water?,  -hist  at  this  time  the  first  rlear 
^ntnr  v.'\\h  obtained  of  Beerenberg,  the  lofty  peak  of  the  island,  "  with  his 
da/.zlmg  suow-tlad  summit,  standing  boldly  out  against  tlie  deep-bine 
northern  sky."  The  vespel  now  repassed  the  northern  extremity  of  tiie 
island,  and  anchored  on  the  opj)Osite  sido,  in  Great  Wood  Tl;iv  (Ra?kved 
Bngt).   A  few  days  were  spent  in  surveying,  dredging,  souuding,  and 
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taking  serial  temperatures  off  this  side  of  the  island.  The  Iieight  of 
Beerenberg  was  measured,  and  at  the  trifling  depth  of  20  iiithoms  a  tem- 
perature below  0'  C.  was  obtained,  indicating  the  presence  of  the  Green- 
Liid  Polar  current.  Mary  ^Muss  Bay  was  again  revisited  on  August  3, 
then  South  Cape  was  rounded,  and  the  vessel  stood  doe  south  and  then 
east  for  some  distanee  imtfl,  In  lat  68*  21'  N.,  long.  2*  5'  W.,  the 
greatest  depth  measured  during  the  expedition  (2005  &thoms)  waa 
tomided.  Thia  easterly  line  of  soundings  waa  eontinued  to  meet  one 
previously  run  out  from  the  ooast,  and  then,  after  a  call  at  Bodd,  and  a 
number  of  dredgings  in  the  Skjerstad  Fjord,  the  expedition  finally  landed 
at  Bergen  on  August  23. 

During  this  cruise  160  soundings,  27  dredgings,  9  trawlings,  and  27 
sdrial  temperature  observationa  were  taken. 

Cruise  of  1878. — This  year  the  expedition  left  Beigen  on  June  15,  the 

scientific  staff  being  the  same  as  on  the  previons  trip,  and,  proceeding  north- 
wards, taking  serial  temperatures  and  dredging  in  the  Vest  Fjord,  called 
at  Tromsd,  and  arrived  at  Hammerfest  on  the  22nd.  On  the  24th  this  port 
was  again  left,  and  the  next  few  days  devoted  to  exploration  in  the 
Porsanger  and  Tana  Fjords.  Sailing  from  Yardo  on  the  24th,  the  vessel 
proceeded  with  a  vrido  easterly  sweep  to  Beeren  Island,  where  a  box 
containing  letters  for  tlie  fFillem  Barents  expedition  was  landed  and 
buried  ;  passiriij;  on  to  the  westward  and  completing  a  w'nlc  cirfuit,  the 
Vdringen  returned  to  Hammerfest  on  July  8,  and  remaiucd  there  five 
days. 

On  the  next  trip  the  course  lay  we^i  nurtli-west  to  the  furthest  station 
reached  on  the  }»revious  year's  cruise,  and  the  same  direction  was  main- 
tained until  the  first  floes  of  Greenland  ico  were  encountered  on  the  17th  ; 
at  this  point  the  ship's  head  was  turned  due  north,  and  by  July  19th  tho 
7ath  parallel  of  latitude  had  been  reached,  and  tho  deepest  water  met 
with  in  the  year  1878  (1885  fathoms)  hail  been  sounded.  After  dredging 
off  Beeren  Island,  the  familiar  harbour  of  Hammerfest  waa  once  mora 
sought^  and  whilst  making  for  it  the  Yanngen  passed  in  the  fog  within  a 
few  miles  of  the  Vega  under  Nordenskiold,  neither  vessel  being  aware  of 
the  proximity  of  the  other.  On  the  29th  a  course  was  laid  direct  for 
Beeren  Island,  observations  being  taken  on  the  way,  when  a  gale  inter- 
rupted further  proceedings,  and  the  V&ringm  was  obliged  to  anchor  dose 
inshore.  Next  morning,  however,  the  weather  had  moderated  sufficiently 
to  allow  of  a'  landing  bemg  effected,  and  interesting  explorations  were 
made  on  shore,  and  many  natural  history  specimens  collected.  The  banks 
off  the  island  were  found  to  be  frequented  by  numerous  cod.  Two 
sections  were  then  run  across  the  channel  between  Beeren  Island  and 
Spitsbergen ;  and  South  Cape,  the  southern  extremity  of  the  latter,  was 
sighted  on  Monday,  August  5.  The  expedition  spent  more  than  a  fort- 
night in  cruising  about  the  western  side  of  Spitzbeigen,  surveying  and 
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dredging.  It  had  been  intended  to  visit  BeU  Soimd,  hai  a  iliii^  fog  eom- 
ing  on,  the  Temel  made  directly  for  Norway,  and  the  actual  work  of  tho 
expedition  terminated  at  Bergen  on  September  4,  where  the  majority  of 
the  edentifie  staff  disembarked,  Professors  Mohn  and  San  accompanying 
the  vessel  as  far  as  Ghristiania. 

On  this  cruise  117  soundings,  57  serial  tempemtiire8»  15  drsdgings^ 
and  25  trawlings  were  made. 

A  large  quantity  of  scientific  obserrations  and  material  having  thus 
been  collected  for  investigation,  pieparatione  were  made  for  publishing 
the  results ;  these  have  been  appearing  at  intervals  during  tho  last  seven 
yesrs  in  the  form  of  quarto  volumes,  abundantly  illustrated  by  plates, 
maps,  and  woodcuts,  A  most  praiseworthy  innovation  is  the  printing  of 
the  text  both  in  Norwegian  and  English  in  parallel  colomna,  an  example 
which  might  well  be  followed  by  writers  of  scientific  papers  in  Sclavonic 
and  other  tongues,  which  are  even  lees  intelligible  to  the  world  at  laige 
than  Norwegian.   The  memoirs  already  published  are  as  follows  .-^ 

I.  Chemistry.   By  Hercales  Tornoe.  76  pp.  3  maps.  1880. 

11.  Fishes.   By  Robert  Collett.    164  pp.    5  pi,  1  map.  1880. 
•  IIL  Gephyrea.   By  B.  0.  Danieksen  and  Johaa  Korea.  90  pp. 
G  pi,  1  map.  1881. 
IV.  1.  Historical  Account.    By  C.  Wille.    46  pp.    1  map. 

2.  The  Apparatus,  and  how  used.   By  C.  Wille.   54  pp.  18S3. 
Y.  1.  Astronomical  Obeenrationa.  By  H.  Mohn.  23  pp. 
8.  Magnetical  Observations.  By  G.  Willeu  30  pp. 
d.  Ge^papby  and  Natural  Htstoiy.    By  H.  Mohn.  86  pp.  6 
pl,  2  maps.  1882. 
YI.  Holothurioidca.   By  D.  0.  Danielssen  and  Johan  Korea.  95  pp. 

13  pL,  1  map.  1882. 
VI L  Annelida.   By  G.  Armauer  Uansen.   53  pp.    7  pl,  1  map.  1882 
Vni.  HoUnsea.   1  Bneoinidsi   ^y  Hennaa  Friela    38  pp.    6  pL, 
Imap.  1888. 
IX.  Chemistiy.   i.  On  the  Solid  l^Iatter  in  SesrWatar. 
2.  On  Oceanic  Deposits. 
By  Ludvig  Schmelck.    77  pp.    2  maps.  1882. 
X.  Meteorolo;j:y.    By  H.  Mohn.    150  pp.    3  pl,  1  map.  18S3. 
XL  Astcroidea.    By  D.  C.  Daniekiicii  and  Johan  Korea.    118  pp.  15 
pl,  1  map.  1884. 

XII.  FBoaatnlida.  By  D.  0.  Danielnsn  and  Johan  Eoren.  83  pp.  18 

pl,  1  map.  1884. 

XIIL  Spongiadffi.    By  O.  Armauer  HaaseD.    85  pp.    7  pl.t  1  map. 

1885. 

XIV.  Crustacea.  1a,  la    By  G.  0.  Sara.    280  pp.    21  pL,  1  mapk 

1886. 

XV.  Omatacea,  II  By  O.  0.  San.  96  pp.   1  map.  1886L 
XVI  Molluflca,  II.  By  Hennan  Frida  44  pp.  6  pL  1886. 

XVH.  Alcyonida.    By  I>.  0.  DanielsBen.    169  pp.    83  pU  1  n»P- 

1 887. 

XVIII.  A,  B.  Depths,  Temperature,  and  Circulation.    Bf  H.  Mohn.  80O 
pp.  48  pl,  and  maps.  1887. 
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Geographical  iNVKsiiuATiONs. 

In  reviewing  the  contents  of  the  above  enuraeruted  memoirs,  the 
gengraphical  results  fir>t  claim  attention     being  of  most  general  interest 
They  wore  of  nccessit}-  limited  in  scope,  but  by  no  means  devoid  of  iutorestw 
They  relate  to  foui"  locaiities ; — 

1.  The  Vbstuanna  Islands  are  a  small  group  lying  to  the  «oaih  of 
Iceland  ]  the  party  landed  hero,  and  climbed  Mount  Helgafell,  an  extinct 
Tolcano,  some  240  mHres  (790  leet)  high.  A  vigorous  sketch  by  Mr. 
Schiertz,  artist  to  the  expedition,  of  the  "  Ystiklettur,"  a  striking  cliff 
fnqneiitdd  by  sea-fowl,  is  admirably  reproduced  in  chroma-lithography. 

%  Jan  BAaten  was  made  the  subject  of  more  extensive  investigation^ 
and  an  excellent  map^  incorporating  with  original  work  the  most  reliable 
results  of  earlier  explorers,  has  been  drawn  up  by  Captain  Wille  and 
Fkofeasor  If  oho.  The  island  consists  of  two  rounded  extremities  united 
by  a  narrow  isthmus,  on  either  side  of  which  is  a  lagoon  of  fresh  water ; 
that  on  the  south-eastern  aspect  being  much  the  more  considerable.  The 
north-eastern  half  of  the  island  is  not  only  larger  than  the  south-western, 
but  also  much  ttu  T  c  elevated,  containing  the  extinct  volcano  of  Beerenberg, 
6400  feet  high,  and  covered  with  perpetual  snow ;  from  it  large  glaciers 
descend,  some  ten  of  them  reaching  the  i  n  Irv  I  The  southern  portion 
of  the  island,  with  an  elevation  of  over  lauO  feet,  does  not  reach  the  snow- 
line, but  its  coast  piresents  a  niiml)er  of  fine  hills  and  outstanding  rocks, 
many  of  wliich  are  figured  in  Professor  Molui's  geographical  report.  The 
position  of  the  i.^laud  was  delcrmiiicci,  and  the  results  agreed  very  closely 
with  those  of  Scores!)}'  as  regards  latitude,  whilst  as  regards  longitude, 
the  discrepancy  Avas  greater.  Speaking  generally,  tlie  island  may  be  said 
to  lie  some  nine  miles  further  west  than  is  shown  in  the  charts  in  use  up 
to  the  present  time.  The  FOringenf  working  with  clironometers  which 
were  verified  at  short  intervals,  had  exceptional  facilities  for  determinations 
of  this  kind,  and,  moreover,  her  results  agree  with  those  of  the  JFUlem 
Barents.  Professor  Mohn  points  out  and  harmonises  certain  dififerences 
in  the  accounts  of  minor  craters  figured  by  Scoresby  and  Yogt^  There  are 
also  some  remarkable  omissions  in  the  enumemdon  of  glaciers  by  the'earlier 
explorers,  and  the  question  is  raised  whether  any  of  these  have  undergone 
considerable  change  within  recent  times.  The  moat  remarkable  instance 
is  that  of  a  large  glacier  running  due  south  from  Beerenberg,  which  is 
mentioned  neither  by  the  early  Dutch  and  German  writers,  nor  even  by 
Sooreaby,  who  was  there  in  1817,  although  he  rowed  past  the  place  where 
it  now  descends  to  the  sea.  The  first  reeorded  notice  of  it  is  found  in  the 
pages  of  Vogt,  who  explored  the  island  in  1861. 

Dr.  Danielssen  collected  eleven  species  of  plants  on  the  isthmus,  four 
el  which  are  Saxifrages,  and  Mr.  Friele  noted  seven  species  of  birds. 

3.  Bjssrsn  Island,  about  two-thuds  of  the  distance  from  Hammerfest 
to  Spitzbergen,  was  visited  in  1878,  and  the  height  of  Mount  Misery,  the 
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principal  Buimnitk  was  measored  and  found  to  be  metres  (1785  feet). 
TraTeraing  the  monntain  is  a  oonsplenous  layer  of  pecaliar  rock,  apparently 
columnar  in  construction.  The  coast  is  precipitous^  with  beetling  dtflfai 
composed  of  horisontal  strata,  apparently  belonging  to  the  Carboniferoiu 
period.  Off  some  of  the  headlands  columns  of  rock  remain,  which  an 
frequented  by  sea-birds  as  breeding-places.  On  an  elevated  pkteso, 
about  a  iriile  from  the  coast,  a  chain  of  small  fr«6h-water  lakes  was  found, 
which  are  visited  by  innumerable  wild^fowi. 

4  Spitzbergek. — Here  the  most  important  addition  to  our  knowledge 
was  the  survc} ,  carried  out  by  Captain  Wille  and  Professor  Mohn,  of 
Advent  Bay.  Tiiis  is  a  harbour  much  frequented  by  Norwegian  fishiDg^ 
boats,  so  that  accurate  knowledge  regarding  it  is  a  matter  of  more  thni 
purely  scientific  interest* 

{To  be  coniinued,) 


GEOOBAPHIGAL  NOTES. 

EUKOPE. 

Jhiteh  Tovn  Popnlatlons.— According  to  a  paper  in  Tijfhchrijt  v.  h.  Ned. 
Aardrijksk.  Omoot9ch.f  Ser.  2,  Pt.  4,  Nos.  n  and  6,  by  Mr.  J.  P.  Hc^kstia, 

the  Bubjoined  towns  of  Holland  had,  on  Ist  January  1SS7,  each  a  population  of 
more  than  20.000  Amsterdam,  n78,C8C ;  Rotterdam,  190,545  ;  The  Hague. 
14:i,(;2G  ;  Utrecht,  79,106  ;  Giuiiiugen,  51,825  ;  Haarlem,  48,159  ;  Arnheiu, 
47,285  ;  Leyden,  45,511 :  Tilburg,  32,016  ;  Maestricht,  31,031  ;  Nimeguen, 
30,372 ;  Dordrecht^  30,360 ;  Leeuwaiden,  29,472  ;  Dclft,  27,372 ;  Bar-le^ne  or 
's  Hertogenboscb,  25,906 ;  ZwoUe,  25,005 ;  Schiedam,  24,806 ;  New  Amslel, 
22,685;  Deventer,  22,449;  Heldcr,  21,545;  Breda,  20,321.  In  addition  to 
these,  thirty-eight  towns  liad  between  10,00n  nnd  20,000  inhabitai^t-  r  vdi.  The 
total  popnlfition  (»f  Ilolliuid  on  1st  January  in  the  three  years  Ibtio,  18S6,  and 
1887,  was  1,278,000,  -:l,33r,,(>00,  and  1,300,000  respectively. 

Norwegian  Trade  In  1886.  -From  the  report  of  the  Norwegian  Statistical 
Department  {Tabeller  vedkommende  Norges  Handel),  for  the  year  1886,  we 
extract  the  following  particulars  :—Tbe  total  Taluo  of  the  imports  wu 
£7,511,110  (as  sgwnat  £8,088,880  in  1885,  and  £9,166,665  in  1681) ;  the  totid 
Yalue  of  the  exports  was  £5,711,110  (as  against  £5,661,  iio  in  1885,  sod 
€n,71f»,nC5  in  1881).  Amori;:st  the  imports  the  principal  items  were  com 
(£1,469,400),  manufactiurd  textiles  ( Cl.225,460),  roffee  ''G4-^!).7(:5),  sugar 
(£669,110),  molasses  (£2Gf;,33(>},  tobacco  (£102,330',  butter  (£227,450>,  bacon 
and  flesh  (£228,320),  iron  uiul  steel  (£549,945),  paraffin  and  petroleum 
(£589,055),  and  coal  (£411,1 65).  The  exports  are  classified  ss  follows Timber 
and  forest  products  (£2,058,330),  fiisheiy  products  (£2,063,330),  and  other 
articles  (£1,383^885).  Under  the  last-named  item  are  indnded—Nails  (£144,555), 
butter  (£128,110),  hides  (£127,800),  woollen  goods  (£111,055),  metalUc  ores 
(£83,055),  paper  (£56,720),  boat.-^,  condensed  milk,  cotton,  ice,  hewn  stone, 
dressed  leather,  raw  copper,  oat8,  ^lass,  rye-ineal.  The  coninierro  of  Norway 
was  distributed  amongst  the  countricii  whicii  follow  : — Great  Britain  and  Ireland 
(to  the  value  of  £3,805,000),  Ctermany  (£2,825,360),  Sweden  (£1,719,250),  Bnos 
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inchiding  Finland  (£856,980),  Denmark  i£770,690).  France  (£615,120),  Holland 
(£557,140),  Spaiu  (£181,770),  Belgium  (£461,360; ;  the  total  value  of  the  trade 
with  noQ-European  oonntrim  only  amoimted  to  £571,577.  In  the  aanu  year 
tlie  indtutrial  Mtablialinients  of  Norway  tuned  out  manu&cturod  prodoeta  to 

the  value  of  £2,233,460. 

[We  have  also  received  from  the  Norwegian  Statistical  Department  statis- 
tical publications  relating  to  mining  (1883-85),  crime  (1S84),  education  (1882), 
public  railways  (1885-86),  budgets  (1878-86),  communal  finances  (1881-8:]).] 

Political  Map  of  Europe  since  1815. — The  following  list,  excerpted  from  Le 
Mouvement  Glogrnphiqftie  (31st  July  1887),  shows  the  changes  which  have  taken 
place  in  the  political  map  of  Europe  since  the  Vienna  Congress  of  1815  :— 


1830.  Oreerc  declared  independent 

of  Turkey. 

„  Moldavia,  Wallachia,  Servia 
constituted  autonomous 
principalitiea  under  the 
suzerainty  of  Turkey. 

n  The  mouths  of  the  Danube 
ceded  to  Russia  by 
Turkey. 

1831.  Belgium  declared  independent 

of  Holland. 
„    Kingdom  of  Poland  sup- 
pressed. 

1834.  Principality  of  lichtenbeig 

reunited  to  Prussia. 

1846.  Republic  of  Cracow  incorpor- 
ated with  Austrian  Empire. 

1848.  Neuchatel  becomes  a  free 
canton  of  Switzerland. 
„    Principality  of  Hohenxol]eni« 
Hcchingen    reunited  to 
Prussia. 

1853.  .Jahde  ijurchased  by  Pmssia. 

1856.  Southern  portion  of  F>ess- 
arabia  ceded  to  Moldavia 
by  Russia. 

1869.  Lombardy,  with  the  exception 
of  Mantua,  abandoned  by 
Austria,  and  acquired  by 
the  King  of  Sardinia. 

1860.  Piedmont  acquired  tUcdnflnes 

of  Modena  and  I'ariaa, 
grand-duchy  of  Tuscany, 
Bomagna^  ITmbria,  the 
Marches,  the  kingdom  of 
Naples,  and  Sicily. 
„  Nice  and  Savoy  ceded  to 
France  by  Piedmont. 

1861.  Kingdom  of  Italy  constituted. 


186L  Wallachia  and  Moldavia 
united  as  Roumania. 

1862.  Valley  of  Dappes  divided  be- 
tween France  and  Switzer- 
land. 

1864  Ionian  Ishmdi  granted  to 

Greece. 

1865.  Duchy  of  LauenbuTg  anneorad 

to  Pru.ssia. 

1866.  Kingdom  of  Hanover,  duchy 

of  Nassau,  electorate  of 
Hesse,  free  town  of  Fcank- 
fort,  certain  territories  in 
Bavaria,  Schleswig,  and 
ITolstein reunited  to  Prussia. 
„  Venice  and  Mantua  ceded  to 
Italy. 

1870.  States  of  the  Church  and 

Oampagna  incorporated  in 
Italy. 

1871.  Alsaco,  except  Belfort^  and  a 

part  of  Lorraine  annexed  to 
rrermany. 
1878.  The  Dobrudja  given  by  Russia 
to  Roumania  in  exchange 
for  southern  Bessarabia. 
Servia  increased  and  consti- 
tuted an  independent  king- 
dom. 

Montenegro  territorially  en- 
larged. 

Bulgaria  constituted  a 
prindpality  tributary  to 
Turkey. 
Administration  of  Bosnia  and 
Herzegovina  handed  over  to 
Austria. 
Adakaleh  (an  island  in  the 
Danube)  and  Spizsa  ac- 
quired by  Austria. 
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Nova  Zembla. — Three  scpnratc  expeditious  have  chosen  this  island  for  the 
scene  of  tiicir  lubuurs  tluring  the  cairent  yenr.  (1)  M.  Wilkitsi  will  luake  thert- 
a  series  of  pendulum  obecrvutions  ou  behalf  of  the  ivUbbian  Geographical  Society ; 
he  is  aoeompanied  hy  Professor  A.  Grigorieff;  tlic  general  seeretaiy  of  the  Sodely, 
as  natunlist  (2)  The  Finnish  scientist,  Herr  Heinrichson,  will  stndy  the  turn 
and  geology.  (3)  ^f.  K.  B.  Nossiloff,  besides  gtudying  the  botany  and  gsologT* 
will  carry  on  a  series  of  rei,ail;ir  ineteoroloj^ical  olisorvations,  and  obscrmtions  on 
the  movements  of  the  ice  in  the  Sea  of  Kara,  and  will  further  endeavour  to  con- 
struct an  accurate  niai)  of  the  coasts  and  interior  of  the  island. 

Popnlation  of  Greece.— In  t!ie  spriiif;  of  1879  tlie  popuhition  of  Greece 
amounted  to  1,079,775  persons,  showing  an  increase  of  221,881  since  1870.  To 
these  must  be  added  2^9,077,  the  population  in  1881  of  tiie  Thcssalo-EpLrot 
districts  incoipoiated  vith  the  kingdom  of  Qreece  in  that  year.  Of  thsie 
last  31,178  belonged  to  Arta  (Epurus),  and  262,815  to  Larissa  and  Tkicala 
together ;  the  remaining  5C84  were  Thessalians  and  Epirots  dwelling  abroad. 
Thus  the  total  population  of  all  Greece,  in  the  years  named,  amoTinted  to 
1,979,452.  The  total  area  over  which  they  are  spread  is  2  l,r)r)2  square  miles ; 
of  tliis  area  l  s,;i41  stjuare  miles  nvp  omV»raced  in  the  old  firovinces,  1O40  belong 
to  the  Ionian  Islands,  and  5i7i  luai  k  the  extent  of  the  newly  acquired  Thesaalo- 
Epirot  districte.  Aoeoiding  to  density  of  population,  there  were  49'3  inhabiUali 
to  the  square  mile  in  the  old  proTinces.  137  in  the  Ionian  Islands,  and  35*9  in 
the  Thessalo-Epirot  districts.— Dr.  Ornstein  in  Petermann^s  Mitteilungent  33 
Band,  No.  a 

CancasaB.— The  President  of  the  Alpine  Olub,  Mr.  C.  Dent,  accompanied  by 
Mr.  W.  F.  Donkin  and  a  Swi.ss  Alpine  guide,  a.sccndcd,  in  August  1886,  the 
highest  peak  of  the  Ko^htan-tau  -/  up  of  the  Caucasus.  This  peak,  the 
Tetnuld,  was  found  (by  aneroid  measurement)  to  Lave  an  altitude  of  lG,r..jO 
feet.  The  Tetnuld  is  not  identical  with  the  Totuual ;  they  are  neighbouriug 
somn^ts  of  about  the  same  height 

Dr.  0.  Badde  intended  to  set  out  in  July  for  the  purpose^f  exploring  the 
Ossetic  Alps  in  the  Caucasus.  He  will  ascend  the  Lyachva,  and  investigate  the 
mountains  as  far  an  the  west  of  Kasbek,  devoting  special  attention  to  Uie 
Koehtan-tau  and  the  l>ych-tuu. 

M.  l)cehy  will  again  penetrate  to  the  central  part  of  the  Caucasus  during 
the  course  of  the  preieut  year.  The  firist  object  of  his  attention  will  be  the 
AdairKhokh  group.  Afterwards  he  will  fffobabiy  cross  the  southern  slopes  of 
Ararat,  Lake  Van,  Lake  Utmiya,  and  so  reiMh  Tabriz. 

ASIA. 

Or.  Snnge  and  Baron  ToIL— These  travellers,  as  we  have  already  intimated, 
ppent  the  f^eater  part  of  the  year  IS^G  on  the  islands  of  the  group  called  New 
Siberia,  lying  otf  the  north  coa.st  of  Siberia  between  the  nioutli*  of  the  Yana  and 
Indigirkha.  The  principal  islands  ui  the  group,  New  Siberia,  K  jieluoi  (Kotehi\ ). 
Liakhovsky,  and  Fadeyeff,  were  all  visited.  Baron  Toll  travelled  all  round  the 
island  of  Kotelnoi  in  forty  days.  From  its  northern  extremity  he  saw,  at  a  dk- 
tanee  of  abont  100  miles,  the  unvisited  Sannikoff  Land,  first  seen  by  Sannifcoff 
(a  companion  of  Hedenstrom),  in  1809.  The  greater  part  of  the  northern  end  of 
the  island  consists  of  Devonian  dej^osits,  whilst  in  the  south  the  Trias  is  largely 
developed.  The  collections  of  flora  yielded  thirty  phanerogam?.  The  summer 
was  a  very  unfavourable  one,  for  the  temperature  only  once  rose  as  high  as  M 
F.,  and  hardly  a  day  passed  without  a  snowstorm.   The  entire  circuit  of  the 
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coast  was  blocked  with  ice,  and  in  most  of  the  valleys  the  snow  did  not  inelt. 
Meanwhile  Dr.  Buoge  bad  been  exploring  the  islaiid  of  Great  liakhov.  Thifi, 
eiMpt  for  certain  granite  hiUe,  thews  a  preponderance  of  Qoateniaiy  fonnationa, 

namely,  ma&sea  of  ice,  either  pure  or  mixed  with  mud,  and  overlain  by  layers  of 
clay,  in  which  are  an  immenRe  quantity  of  fossil  bones.  In  uildition  to  tlic  wcll- 
kTiown  bones  of  the  mannmoth,  rhinoceros,  and  musk  ox,  T)r.  Bunge  discovered 
skeletal  part«  of  two  other  species  of  ox,  of  some  deer,  a  hoi  ^e,  and  various  smaller 
animals.  The  iiora  was  richer  tiian  tiiat  ui  ixoteluoi,  yitUliug  seventy  phanero- 
gams. Knmeioiii^wiHmu  and  freeh^water  oriutaceaDB  were  found  in  Uttle  pools 
of  water,  notwithstanding  the  frosen  state  of  the  snifaoe,  for  the  temperature  of 
the  water  rose  in  places  to  60"' 8  F.  In  other  respects  the  summer  tempwature 
closely  resembled  that  of  Kotelnoi,  except  that  there  were  perhaps  fewer  snowy 
days.  Birds  were  less  numerous  on  the  islands  of  the  group  than  from  their 
geographical  position  had  been  expected,  lieindecr,  which  occur  more  seldom  on 
liakhovsky  tliau  on  Kotelnoi,  cross  over  to  the  islands  of  the  group  on  the  ice 
in  summer.  Kuroeroua  ice<fbm  Uto  on  the  lemmings  whicb  fluent  the 
ishmds.  On  liaichoTsky  there  were  few  fish ;  sahnon  were  seen  ou  Kotelnoi. 
Very  few  inseots  enst  on  both  islands.— IVom  PeUrm</nn*t  MUteUmngm,  33 
Rand,  No.  8. 

Ceylon.— Dr.  F.  Sarasin,  who  with  his  eonsin,  Herr  P.  Sarasin,  spent  two 
and  a  half  years  in  the  island  of  Ceylon  for  the  purpose  of  studying  its  zooloj^ieal 
features,  and  who  traversed  the  inland  on  foot  in  nine  directions  outward  from 
a  fixed  centre,  publishes  a  paper  in  the  I'roctediu/js  of  the  Berlin  Geographical 
Society  (vol.  xiv.,  No.  4),  recording  certain  of  his  impressions,  together  with  a 
provisional  ethnological  map,  showing  the  disMhution  of  the  population  accord- 
ing to  race.  Leaving  out  of  account  the  Arabs  and  Moors,  the  natiTC  inhabitants 
of  the  island  belong;  to  tln  ee  1,'roups — Chigalese,  Tamils,  and  Vcddahp.  The  first 
two  constitute  the  bulk  of  the  population,  the  Cingalese  being  for  the  most  part 
concentrated  in  the  south-west,  -whilst  the  Tamils  gather  most  thickly  iu  the 
extreme  north,  in  the  inland  ol'  Jaliua,  and  &end  od  two  streams,  one  along  the 
west  and  one  along  the  east  coast  The  Veddahs,  who  seem  to  he  the  remabs 
of  an  aboriginal  rsce  who  have  now  dwindled  down  to  less  than  2000,  live  in 
the  depths  of  the  primeval  ffmsts  that  still  cover  the  north-east  and  east  of  tho 
island.  Untilthey  were  gathered  by  the  Government  into  villages  and  st  ttliMuf  nt<, 
and  taught  to  grow  coffee,  the  Veddahs  used  to  live  in  caves  and  hollow  tree-s. 
Previous  to  that  they  sustained  themselves  by  the  produce  of  the  chase,  their 
weapons  being  a  primitive  bow  and  an  axe,  whilst  their  only  clothing  consisted  of 
leaves,  and  their  shelter  of  small  branches. .  Earthenware  vessels  were  unknown 
to  them  until  recently ;  and  salt  is  not  used  those  who  inhabit  the  interior. 
They  stand  at  a  very  low  ebb  in  point  of  civilisation,  knowing  nothing  of  class 
differences,  showing  not  the  slightest  tracu  of  artistic  skill,  having  no  sort  of 
musical  instruments,  and  lacking  words  for  numerals  and  some  of  the  days  of 
the  week.  Their  religion,  a  species  of  ancestor  worship,  isj  of  the  most  primitive 
type.  For  their  dead  they  generally  display  a  callous  indifierence,  which  goes 
the  length  of  seeing  strangers  exhume  the  bones  of  their  relatives  and  carry 
them  off.  Hie  Veddahs  are  small  and  mean-looking,  the  men  averaging  5  feet 
in  stature,  and  the  women  being  somewhat  less.  Their  skin  is  of  a  dark  clouded 
chocolate  brown.  The  hair,  which  is  not  crisp,  but  long  and  curly,  frequently 
forniK  a  confused  mass  clustering  about  the  small  and  narrow  head.  The  bridge 
of  the  nose  is  very  low,  and  the  nose  itself  flattens  out  cnisiderably  towards  the 
tip  ;  this  gives  the  face  a  peculiar  expression.  The  \  cddahs  are  disappearing 
veiy  npidly,  partly  by  absorption  in  the  Tamil  and  Cingalese  elements,  and 
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partly  in  eonMquenoe  of  the  lavages  of  diaeaae.  The  two  prfldnmmant  noes  of 
the  ialand,  altiiough  they  have  lived  on  aide  by  aide  for  centnries,  have  mim 

ahown  any  tendency  to  amalgamate  or  mix.  They  are,  it  ia  true,  separated  from 
each  other  by  a  belt  of  forest  40  to  60  miles  wide  ;  but  over  and  beyond  this, 
the  Cingalese,  an  Aryan  raco,  have  clun^  to  Buddhism,  whilatthe  Tajnih||iriio 
are  of  DrnvifHan  descent,  belon;;  to  the  Brahmauical  religion. 

The  island  uf  Ceylou  is  throughout  nearly  its  whole  extent  a  plateau  elevated 
but  little  abow  the  level  of  the  aea.   In  the  southern  portion  of  the  iilind, 
however,  it  riaea  in  a  aeriea  of  tenaoea  to  a  lofty  mountun-knot^  tiie  aommift  €f 
which  forms  the  mountain -valley  of  Nuwera  Eliya  (S900  feet),  fenoed  cnat  least 
one  side  by  tlie  culminating  point  of  the  entire  mountain-mass,  the  peak  of 
Pedrotallagalla  (7870  feet).    The  west  of  this  mountain-knot  is  fornK-il  hy  a 
gigantic  wall  of  rock,  crowned  by  rugged  peaks  ;  amongst  these,  and  I(hh)  leet 
lower  than  the  highest  point,  is  the  sacred  Adam's  Peak.   On  the  sumout  of 
thia  mountain  a  amall  depieaaion  in  the  roek  ia  fabled  to  be  the  epot  hik 
touched  by  Buddha  ere  he  aaid  iarewell  to  the  earth ;  thia  apot  ia  viaited  jmtlf 
by  vast  numbers  of  i>ilgrims.   The  situation  of  this  large  mass  of  elevated  rod[ 
(granite  and  gneisp),  in  the  southern  portion  of  Ceylon,  is  such  as  to  give  two 
quite  different  climates  to  the  parts  of  the  island  which  it  separates  from  each 
other— to  the  west  on  the  one  hand,  and  to  the  east  and  north  on  the  other. 
The  weiiteru  portion  catches  the  rains  of  both  monsoon  seasons,  and  is  coim- 
quently  hot  and  moiat ;  whereaa  the  north  and  eaat^  teoeiving  the  laina  of  the 
north-eaat  monaoon  only,  are  dry,  and  covered  with  an  ahnoat  unintenupted 
carpet  of  green  forests.  The  districts  of  the  west  are,  in  reapect  of  regetatiaB, 
thoroughly  tropical,  growing  in  luxuriant  abundance  numerous  varieties  of 
palms,  tlie  banana,  mango,  and  bread-fruit  tree.    Here  rice,  fruit,  and  palms  are 
cultivated  everywhere.    The  lower  slopes  of  the  mountain  region,  up  to  4920 
feet,  have  been  denuded  of  their  original  forest  to  make  way  for  coftee-tre4»,  and 
theae  in  turn  aie  now  being  supplanted  by  tea,  cacao*  and  cinchona.  The  or^gviial 
foreata  atiU  occupy  for  the  moat  part  a  belt  between  49S0  and  6890  feet  in  aiti* 
tud&   In  pointof  v^tation  the  districts  to  the  east  and  north  of  the  mountain- 
mam  are  comparatively  poor,  the  forests  dwindling  in  the  moat  northerly  parti 
to  low  bushes,  with  many  Euj)horh{ac€(B, 

Seal  In  Corea. — IMr.  C.  Nicholson  diecusses  the  last  ])art  f  f  Dr.  H.  N.  Allen's 
official  work  on  the  Imperial  Maritime  Customs  of  Cliina  in  the  Jieviu 
Geographiqv  Tnfi  i-)i<tt ionrde  for  February  1887.  This  part  describes  Corea 
and  its  capiUil,  Seal,  which  is  situated  on  the  river  Han,  thirty  miles  firom 
the  aea.  Seul  containa  aome  160,000  inhabitanta,  and  ia  a  walled  dty.  The 
aitnation  ia  Iwalthy  and  beautiful,  the  town  being  aurrounded  by  pine-dad 
mountaina,  and  the  housea  are  solidly  built  and  well  ventilated.  The  use  of 
coal,  imported  from  Japan,  is  coufined  to  .-^traugers,  who  are  the  only  people  who 
employ  stoves.  The  markets  arc  well  supplied,  but  pork,  being  considered  the 
flesh  of  an  unclean  anim;i1,  is  not  generally  used.  Tlie  climate,  e\"cei)t  durinjj 
the  rainy  season,  is  dchijutlul.  Winter  commences  in  September,  and  attains 
ita  greateat  cold  in  the  aecond  fcvtnight  of  December.  The  river  ia  then  froan 
over.  Towards  the  middle  of  July  the  rainy  season  begina,  and  the  smallest 
brooks  are  then  converted  into  disastrous  torrents.  The  town  lacks  a  good 
supply  of  drinking  water,  which  can  only  be  had  from  the  water  carriers,  who 
bring  it  from  ficsh  siirings  in  the  environs.  The  sanitary  condition  of  the 
Europeans  who  reside  at  Scul  and  at  its  port,  Ohemuliio,  is  generally  very 
satisfactory,  but  the  health  of  the  native  population  is  not  so  good,  a^  they  are 
not  cleanly  in  theur  hahita,  dreaa  in  a  fantaatic  and  effeminate  mamiar,  an! 
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]ad[  energy.  Women  are  rigofonilj  aednded,  and  suflhr  in  liealth  in  oome- 
qoeooe.  The  children^  also,  of  the  hotter  ekeses  an  aielEly  and  aorofiiloiii. 
Gofeau  gentlemen  usually  take  as  concubinea  xobuat  WMien  from  the  workiiig 

classes,  and  it  is  to  tlieir  children  hy  these  women  that  appointments  in  the 
Government  service  are  eventually  given.  The  food  of  the  poor  consists  of 
rice  and  vegetables,  to  which  the  better  classes  add  beef,  i^ork,  game,  and  fish  ; 
but  all  have  a  marked  predilection  for  dog-flesh,  which  is  largely  eaten  with 
all  Mode  of  aancea,  and  ii  even  nied  medioinaUy  during  the  "  dog  daya."  Water 
ii  Uw  oidinaiy  diUik  of  the  people,  and  the  use  of  tea  is  lestrictod,  it  heing 
only  taken  medicbally.  Tlie  alcoholic  drinks  of  the  Coreana,  which  they  very 
mach  abuse,  are  much  stronger  than  those  of  the  Chinese.  Wine  in  Corea  is 
made  from  rice,  and  a  sweet  liquor  obtained  during  tlie  iti  i?uifacture  is  largely 
consumed  by  the  coolie?.  Barley  furnishes  a  strong  drink.  Grapes  are  not 
used  in  wine-making,  their  use  for  that  purpose  being  unknown  ;  besides,  they 
are  so  lare  that  they  are  given  chiefly  as  gifts  in  fine  hunches  snperior  to  the 
Fakm  grapes.  Owing  to  the  drinking  hahits  of  the  Ooreans,  delirium  tremens 
numbers  many  victims.  Concubinage  is  legarded  as  a  social  necessity,  and 
gyphilis,  which  is  called  the  "  Cliinese  disease,**  is  common.  Leprosy  exists  in 
Corca  in  various  and  most  repugnant  forms.  Blind  ^people  are  as  common 
as  lepers.  Epilepsy  is  sur])risingly  common,  but  is  regarded  as  no  bar  to 
matrimony,  and  spreads  rapidly  in  consequence.  Bromide  of  potassium  has 
heaoe  become  a  very  popular  medicine.  Smallpox  is  uniTersal,  children  who 
have  not  taken  it  at  the  age  of  two  years  being  inoculated  with  yhrus  taken 
fnm  a  sufferer,  Typl^oid  fever  is  very  rare.  lu  the  houses  of  Seul,  men  and 
women  occupy  separate  apartments,  but  during  the  rainy  and  cold  season,  and 
in  order  to  economi^sc  fires,  men,  women,  and  children  may  be  found  in  a  room 
eight  feet  square,  breathing  for  hours  a  close  atmosphere  l;i<leii  with  sniuke  and 
the  fumes  of  tobacco,  which  is  indulged  in  by  all  the  members  of  the  family  with- 
out distinction.  The  Goreana  excel  in  the  manufacture  of  the  glasses  of  spectades. 
They  use  transparent  stones,  which  are  finely  ground,  and  form  beautiful  convex 
lenses  which  command  high  prices.  A  commercial  treaty  will  shortly  be  signed 
between  France  and  Corea. 

Ooseaa  Oommsroe.— Three  harbours  in  Corea-^Yenchuan,  Fusan,  and  Yuen- 
san—are  open  to  foreign  trade.  The  customs  are  controlled  by  Sir  R  Hart,  the 
head  of  the  Chinese  customs  service.  According  to  the  report  of  the  customs 
officials,  the  commercial  condition  of  Curca  in  ls>o,  notwithstanding  a  failure  in 
the  rice  crop  in  18S5,  and  the  prevalence  of  an  epidemic  of  cholera  during  the 
summer,  showed  a  eoDsidmble  advance  on  that  of  the  preceding  year.  The 
total  value  of  the  imports  in  1886  was  8,474,185  dolbrB  (800,000  dollaia  more 
than  in  1885),  and  that  of  the  exports,  r)04,225  dollars  ;  but  in  connection  with 
these  last  quoted  figures  it  must  be  noted  that  the  principal  articles  of  export — 
silver  and  gold — are  duty-free.  Of  the  imports,  rice  was  brought  into  the 
country  to  the  value  of  4^1,<KK)  iloUars  ;  shirtings,  1,107,670  dollars;  muslin, 
128,387  dollars.  The  remaining  articles  of  import  consist  of  metals  (iron,  tin, 
copper),  aaUine  dyes,  keroeene  oO,  and  sUk,  The  greatest  advance  has  been 
made  by  the  port  of  Yuensan,  where  the  imports  rose  from  376,000  dollaia  in 
1885  to  749,000  in  1866,  and  the  exports  from  388,023  in  1885  to  504,225  in 
the  following  j-ear.  Thus  all  tlie  export  trade  of  the  country  ift  concentrated  in 
Yuensan.  The  export  of  hides  increased  in  value  from  282,357  dollars  in  1885 
to  382,066  in  18Q6.— JJaitsc/ie  AoloniaUeitvng,  1st  August. 
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F.  Jewell),  whilst  an  a  voynge  from  Oejlon  to  Malacca  Strait  in  December  1886, 
made  the  Bubjoiaed  soundings : — 


lAt.  N. 

Long.  E. 

DepUi  ill  fathoms. 

fcea- bottom. 

♦  A 

6  9 

8*5 

45 

2310 

coralliue. 

5  42 

87 

24 

21(30 

»  "and. 

6  3 

SO 

32 

1707 

t1  IT 

6  2 

8U 

69 

1561 

»*  >« 

6  6 

90 

46 

1443 

mud  and  SMuL 

e  8 

91 

24 

2001 

6  4 

92 

45 

2341  njuil. 

I  ISO                  mud  and  sand. 

6  2 

93 

35 

6  2 

94 

22 

975 

aand* 

— ilim.  d  HydrographUf  Heft  7, 1887. 

AFRICA. 

Frencli  Soudan  (Senegal).— Lieuteuaut-C'olonel  GalHeni,  writing  troiu  DiuW 
Ba  on  £8tli  April  1887,  fumisbes  the  latott  intelligence  oonoeiniiig  the  doings  of 
the  military  eolamn  under  his  command  in  the  eastern  parts  of  Senegal.  The 
French  forces  have  c<nniiletely  r  l  the  inrirabout  Mahmadu  Larnine,  andsnV 
jagated  the  countries  Uli,  Diakha,  Nieri,  Tiali,  and  Gamu,  all  situated  on  the 
headwaters  of  tlie  Gaml»in,  \m<\  all  more  rich  in  gums,  caoutchonc,  indigo, 

earth-nuts,  riee,  cotton,  and  millet.  The  authority  of  the  French  Republic  is 
now  recognised  throughout  the  valley  of  the  Nieriko,  that  of  the  Upper  Gambia, 
and  portions  of  that  of  the  Fal^^  After  the  defeat  of  the  marabont,  two 
parties  of  officers  set  out  on  exploring  expeditions  to  examine  the  districts 
between  the  Fal^m^  and  the  Tinkieso  (Upper  Niger).  One  under  Lieutenant 
Reichemberg  traversed  the  region  visited  in  1884  by  Dr.  Colin,  that  is,  Diebe- 
dugu,  Kamana,  Tarubnura,  together  with  South  liambugu,  V>aU,  Konkadugu. 
and  the  course  of  the  Falume  between  SanBandig  and  Satadni^Mi,  the  villai^e  where 
Mungo  Park  crossed  the  Fal^mc  on  his  return  from  his  iirst  journey.  All  these 
districts,  which  yield  abundance  of  gold,  have  been  phoed  nader  the  pioteetion 
of  France.  The  second  party,  under  Captain  Obeidorf,  after  crossing  the  Gambia 
at  Badon  and  IMedinakuta,  and  the  FaMm^  at  Erimana,  reached  Dinguiray,  a 
region  never  before  visited  by  a  European.  Thence  they  followed  the  river  Kulu 
as  far  as  Kita.  .Sir-inniia,  Delcdugu,  Niocolo,  Futofa,  Dinguiray,  and  Knlu, 
on  the  Gambia,  Falume,  and  l>a-fing  liave  likewise  been  placed  under  the  })ru- 
tection  of  France.  Besides  these  two  parties,  a  third,  under  Captaiu  Martin, 
which  started  firam  Ifedina,  has  proclaimed  the  Frendi  protectorate  over 
Niambia  and  other  districts  to  the  sonth,  between  Eayes  and  Medina.  In  the 
preceding  year  a  treaty  was  concluded  with  the  powerful  negro  diief  Samory,  by 
which,  whilst  he  retained  all  the  territory  on  the  left  of  the  Niger  as  far  as  Kita, 
the  French  po.sscs.sions  are  to  include  all  the  di.'^tncts  on  the  right  of  the  Nij^er 
and  the  Taukisso,  that  is,  Timani,  Lokko,  Tamoakka,  Talla,  Taiuis.^(»,  Hubu, 
Bailo,  Murebeledugu,  Baleya,  Diuma,  Keuiera,  Wassulu,  Kabadugu,  Kentilidugu, 
Worodugu,  Bano,  and  Baniuko.  Thus  the  protected  states  of  Fraiioe  in  tibii 
quarter  of  the  globe  extend  on  the  right  bank  of  the  Niger  from  Segn  to  Siem 
Leone  and  the  Bepublic  of  Liberia,  completely  surrounding  Futa-Jallou.  More- 
over, yet  two  other  exploring  jjarties  have  been  sent  out.  Dr.  Tautain.  witli 
Lieutenant  Quiquandon,  has  gone  north  to  explore  the  parts  still  unknown  he- 
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yond  Beledngu,  and  to  endeaToor  to  bring  the  Hooriih  eanmuit  ftom  Timbaktii 

to  the  French  port  of  Bluninako.  The  naval  Lieutenant  Caron  hsm  embarked 
on  board  a  river  steamer  on  the  Senegal  with  instructions  to  open  negotiatiom 
with  the  chiefs  of  Massina,  Hauasa,  and  Timbuktu,  or  rather  Kahnrn. 

With  the  ohjeci  of  strengthening  his  hold  upon  the  districts  lir  has  t  riniiuored, 
Colonel  GralUeui  h&s  eutablished  semi-military  schools  at  Kayca  and  l>ukci  lor 
training  up  the  sons  of  afltive  chiefs  to  be  lervaiiti  of  the  Bepnblic ;  by  tbia 
pUo  the  young  Kegroes  leiTe  at  the  same  time  as  hoetagee  for  the  good  behaviour 
of  their  parents  and  relatives.  In  addition  to  this  measure,  the  Frmch  com> 
mander  is  also  busily  engaged  laying  out  roads,  and  supplying  them  with  the 
ne'^e'^a'iry  bridges.  A  stretch  of  125  miles  from  Kayes  to  Badumb^  along  the 
Senegal  and  its  tributary  the  I'a-khoy,  has  not  only  been  surveyed,  l)ut  is  all 
prepared  for  the  laying  down  oi  a  railway  line. — Comptet  Eendtts  (Farts  Geog, 
Soe.\  No.  12,  1887. 

An  BxcuTBlon  of  Lieut.  WlBsmann. — This  traveller,  whilst  waiting  at  Lulua- 
burg,  prior  to  setting  out  on  his  march  for  Lake  Tanganyika,  made  a  short  trip 
to  tlie  eonth-eait)  going  as  far  as  the  river  Budiimaji,  the  most  westerly  of  the 
three  main  feeders  of  the  Lnbilash.  Beyond  the  native  town  of  Tenda-Hota  he 
encountered  a  population  entirely  different  from  any  be  had  before  met  with  in 
Africa.  "Tlie  Kalosh,  as  well  as  the  TJagna-Disho,  Bagna-Mukenoli,  who  come 
next  to  them,  live  in  enclosures  containing  from  four  to  ten  houses,  in  the  midst 
of  tlieir  i\Qhh,  which  are  planted  principally  with  sweet  potatoes,  some  mil  let, 
and  a  little  manioc  of  bad  quality.  As  tar  as  the  eye  can  sec,  north  and  buuth, 
stretch  linee  of  krsab  or  owloeures.  The  oountiy  is  nearly  eveiywhere  culti- 
vated ;  the  only  exceptions  are  a  few  narrow  belts  of  pfairie  giass^  whilst  isolated 
damps  of  low  shrubs,  three  feet  high,  are  seen  occasionally.  The  water-partings 
are  rounded  ridges,  witli  steep  declivities,  on  whicli  grow  a  few  large  trees.  The 
banks  of  the  brooks  and  streams  produce  r.o  vegetation  ;  here  and  there  occur 
large  beds  of  stones,  and  hills  covered  with  sheets  of  broken  granite.  A  few  oil- 
palms  and  bananas  stand  around  some  of  the  kraab.  The  water  is  mostly  bad. 
The  people  are,  physically,  well  developed ;  many  of  the  men  stand  tSx  feet  All 
are  muscular,  and  have  large  joint-bones,  with  heavy  jaws ;  and  they  have  a  bold 
bearing*  They  adorn  their  persons  with  feather  ornaments.  Their  hair  they 
dress  with  clay  and  oil,  forming  it  in  front  into  little  clot.'',  and  combing  it  back- 
wards into  a  thick  bushy  rhignon.  They  carry  spears  of  Imnhvoofl  and  a  club- 
like stick,  which  they  never  lay  aside  ;  .some  have  also  the  broad  Luiula  knife. 
The  country  is  greatly  over-populated,  iar  beyond  the  capacity  of  the  soil  to 
SQstain.  Small-pox  is  eodemie.  Then  is  nothing  at  all  in  the  country  to  attract 
the  trader.  The  soil  is  too  poor  for  tropical  products ;  bat  seems  eminently 
adapted  for  grssing  cattle.  The  only  domestic  animals  of  the  natives  are  sheep, 
■jnr^ts,  dogs,  and  poultry.  I  saw  no  pigs.  The  grey  parrot  seems  to  be  absrat 
trMii  thee  districts.  The  nights  were  without  exeeption  cold,  the  minimum 
teuiiicraiuie  being  42""8  to  44*'*6  Fahr.  The  people  were  very  audaciou.s  ni  their 
behaviour.  They  possess  a  few  firearms,  which  are  imported  from  the  south  in 
exchange  for  slaves."  IliroQgh  the  midst  of  this  densely  populated  region 
lieutenant  Wissmann  fbroed  his  way,  at  the  expense  of  some  fighting,  three 
days^  distance  beyond  the  Lubi,  turning  back  at  the  Bashimitft-' FerJk.  ef. 
GetdUeh,/.  Erdhmde  (Berlin),  Band  xiv..  No.  4. 

MMscraioglesl  OtMSEvaltOBs  at  lutollo  0has)i~Dri  T^vetsi,  daring  his  stsy  in 

the  country  of  King  Menelik,  was  able  to  make  at  Entotto  (a  place  situated  on 
the  plateau  of  Abyssinia,  at  an  altitude  of  &3S0  feet  above  the  level  of  the  sea, 
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and  390  miles  soath-wert  of  Asaab  on  the  Red  Sea)  a  aeriee  of  meteorological 

observations  dnrinp^  a  portion  of  the  krtrnpt  or  rainy  season,  viz.  from  30tli 
June  t<)  24t  li  Sc'ptcniber.  The  inatrumenta  he  used  were  two  centijjTade  thermo- 
meters aud  two  aneroid  barometers.  During  the  months  of  July,  August, 
and  September — the  rainy  season — the  wind  blew  with  moderate  force  from 
pdnta  in  the  first  quarter  of  the  oompass,  north  to  east  When  the  wind  veeied 
round  to  the  south-east  the  rain  ceased,  and  fine  weather  set  in.  Hail  fdl 
frequently  and  in  great  abundance.  Durin<,'  tlic  intonral  named  (30th  June  to 
24th  Sei»tcniher),  889*3  mm.  (  =  29  inches)  of  rainfall  were  recorded  ;  the  greatest 
quantity  tluit  fell  on  any  one  day  was  1'65  inches,  and  the  avera(;e  quantity  for 
each  day  '33  in.  Nu  rain  fell  on  eleven  days  during  this  period.  The  barometer 
readings  varied  between  a  maximum  of  542'G  and  a  minimum  of  &37'6 ;  the 
ayoEUge  was  539*5^  The  thermometers  ranged  fh>m  6*8  0.  («- 44**84  Fahr.)  to 
14**8  0.  (-68*-64  F.),  the  average  being  10**3  0,  50'-54  F.).  The  thcnnomeker 
stood  lowest  from  25th  July  to  7th  August,  and  after  4tli  September  it  rote 
permanently. — BtUL  d,  Sezione  FiorewUtta  <f.  Soc,  Afr,  €P Italia,  iii.  5  and  6. 

AMBBICA. 

Mfttsli  Oolnmhla.— This,  the  only  British  territory  on  the  Pacific  seaboard  of 

North  America,  whicli  was  formed  in  1866  by  the  union  of  Vancouver  Island 
with  the  continental  part  of  the  province,  and  five  years  later  incorjioratotl  with 
the  Dominion  of  Canada,  seems  destined  to  occupy  an  important  place  in  the 
history  of  the  Pacific  Ocean.  The  new  Canadian  Pa<^ific  Railway  has  short^neil  the 
distance  between  England  and  China  by  more  than  1000  miles  ;  and  the  culuny 
poesesses  an  abundance  of  coal  of  first-rate  quality,  besides  having  ezeellent  porta 
British  Columbia  consists  (1)  of  a  large  tract  of  territoiy  on  the  mainland,  lying 
approximately  between  60*"  and  49*  N.  lai  and  between  the  Pacific  and  120^  W. 
long. ;  (2)  of  Queen  Charlotte,  Vancouver,  and  a  great  number  of  smaller  islan'l?. 
The  territory,  about  Too  miles  lonj;  by  500  broad,  has  an  estimated  area  of  350,0<^ 
square  miles,  Orograpliically  it  ctmbipt.s  of  the  two  mountain  chains,  the  Kcoky 
Mouutams  and  the  Coa^t  Kuuge,  embracing  between  them  a  belt  of  irregular 
plateaiiZy  whilst  a  traet  of  31,^58  square  miles  of  fertile  sgricultoral  soil,  weU 
wooded,  and  with  a  mean  elevation  of  8000  feet  above  the  sea,  called  the  Peace 
River  District,  is  situated  on  tiie  east  of  the  Rocky  Mountains.  The  Rocky 
Mountains  ri.se  abruptly  from  the  prairie  recjions  of  Central  Canada;  and  within 
the  limits  of  British  Cohimliia  their  rami  treat  ions,  mostly  divi<I»'il  by  parallel 
valleys  that  run  in  a  north-we&t  direction,  have  a  general  breadtii  of  (30  niile^. 
Between  xmrallels  51  and  52"  the  ramifications  spread  out  more  widely,  and  at 
the  same  time  diminish  in  height.  The  islands  of  Vancouver  and  Queen  Clhsr> 
lotte  are  in  reality  the  highest  parts  of  a  huge  chain  of  mountains  whose  haw 
lies  below  the  level  of  the  Padfic.  The  coast -line  is  extremely  irregidar  and 
broken,  doubling  back  into  a  vast  number  of  creeks  and  bays,  and  forming 
nnmcrous  inlands  with  intricate  channels  between  them.  Principally  owin^  to 
its  situation  and  the  physical  characteristicfn  of  the  country,  British  Columbia 
enjoys  a  more  temperate  climate  than  the  regions  in  the  same  latitude  on  Uie 
Canadian  side  of  tiie  Rockies.  The  narrowness  of  Behring  Strait  prevents  the 
icebergs  and  masses  of  drift  ioe  of  the  Polar  seas  from  entering  the  Fkcifie ;  the 
Rocky  Mountains  lying  athwart  the  province  in  a  north-west  direction  shield  it 
against  the  cold  Arctic  winds  ;  a  warm  Pacific  nirrcnt  washing  its  shores  and 
warm  winH«  blowing  off  the  same  ocean  from  the  south-west,  eonjoined  with  the 
general  north-south  direction  ol  the  valleys,  greatly  moderate  the  rigour  of  ita 
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dlnuite.  On  the  uland  of  VanoouTer  the  cultiTaUe  soil  is  found  prineiiMUy  in 
i  belt  of  low  ground,  from  two  to  ten  miles  wide,  which  extends  between  the 
mountains  and  the  .sea  on  the  south  and  east.   The  best  agricultural  district  of 

the  mainland  is  the  Lower  Frascr  Valley,  the  soil  of  wliicli  consistf?  of  very  fer- 
tile alluvium.  In  the  valleys  of  the  interior,  and  on  the  roliin<;  country,  cerealij 
yield  excellent  results,  the  fruit-trees  of  tem|>eiule  rcgious  are  grown,  good 
pastunige  is  found,  and  a  yariety  of  red  pine  tbriyesalmoet  everywhere.  Further 
north,  beyond  51*  N.  lat  and  west  of  the  river  Fraser,  lies  the  low  rugged  district 
of  ^  New  Caledonia,"  which  has  in  general  a  tolerably  fertile  soil,  and  is  covered 
with  almost  impenetrable  forests.  Peace  River  Di  strict,  on  tlie  east  of  the  Rocky 
Mountains,  consists  of  rich  arable  land  and  rolling  pniiries,  and  is  on  the  whole 
well  wooded.  The  population  of  the  jirovince  numbers  about  75,000,  of  whom 
12,000  are  congregated  in  the  capital,  Victoria,  which  h  picturesquely  situated 
on  fte  south-east  coast  of  YancouTer  Island.  The  principal  town  in  the  con- 
tinental part  of  the  province  is  New  Westminster,  on  the  right  banlc  of  the 
IVaser,  with  6000  inhabitants.  The  export  trade  of  the  colony  is  confined  to  the 
produce  of  its  mines,  fisheries,  and  woods — precious  stones,  coal,  salmon,  oil, 
timber,  peltry,  hides  ;  the  import  trade  embraces  all  sorts  of  manufactured  goods 
and  provisions.  Ainoiiust  tlie  mineral  wealth  of  the  country  may  be  named  gold 
(iu  the  western  ramiiicutious  of  the  ilucky  Muuutaiut>},  coal  (ou  the  west  coast), 
iron  (near  the  coast),  silver  (Fraser  Valley  and  Kootenay  district),  copper,  together 
with  some  mercury,  antimony,  platinum,  and  bismuth.— Bxtiaeted  firom  a  paper 
hy  if.  Julea  Peltser,  in  BulL  de  la  Soe.  Roy,  Beige  de  Geogr^  No.  3, 1887. 

The  Gran  Chaco,  Argentine  XspAbUOb — ^The  northern  portion  of  the  energetic 
State  of  South  America  called  the  Argentine  Republic  is  a  region  about  which 
very  little  was  known  until  1884,  when  a  military  expedition  was  sent  to  sub- 
jugate the  Indians  inliabitiug  tliat  part.  This,  which  bears  the  name  of  El  (Iran 
Chaco,  is  a  region  about  4^  times  the  mzQ  of  Switzerland,  being  113,000  square 
miles  in  area  (according  to  other  estimates,  164,550).  Its  comparatively  level 
warha  is  only  broicen  spurs  of  the  Andean  system  on  the  west ;  hy  several 
lagoons,  which  act  as  hack-water  reservoirs  for  its  rivers  in  their  periodical 
seasons  of  overflow  ;  and  by  its  three  principal  rivers— the  Pilcomayo,  the  Yet- 
mejo,  and  the  Salado.  Except  in  the  immediate  neighbourhood  of  these  rivers 
the  country  is  covered  with  primeval  forests.  It  lies  at  an  altitude  of  nearly 
100*^  feet  abuve  »ea-level,  and  consists  of  alluvial  soil  of  recent  furmation.  The 
Piloomayo,  whidi  flows  south-eastwards  into  the  Paraguay,  joining  it  below 
Asuncion,  the  capital  of  the  State  of  Paraguay,  forms  the  northern  boundary  of  the 
Gran  Chaco,  and  separates  the  Argentine  Hepublio  from  Ftoaguay.  The  eastern 
frontier  of  the  Gran  Chaco  is  marked  by  the  rivers  Paraguay  and  Parana  j  whilst 
on  the  north-west,  west,  and  soutli  itnins  conterminous  with  the  Argentinian  pro- 
vinces of  Salta,  Santiago  del  Estero,  and  -Santa  Fv.  Of  the  other  river.s  named, 
the  Vermejo,  so  called  from  the  red  colour  of  its  waters,  rises  near  Tarija  in  I>o- 
livia ;  breaking  through  the  ramifications  of  the  Andes  in  the  province  of  Salta,  it 
divides  into  two  arms,  which  after  about  60  miles  again  reunite ;  and  finally  it 
pours  its  waters  into  tlie  Paraguay.  The  Salado,  also  flowing  south-east,  roughly 
speaking,  parallel  to  the  Pilcomayo  and  the  Vermejo,  traverses  the  western  and 
southern  parts  of  the  Gran  Chaco,  and  joins  the  Parana.  Its  brca<U!i  \  aries  be- 
tween i;}0  and  200  feet,  whilst  its  average  depth  is  (lA  feet.  Its  waier  contains  a 
noticeable  percentage  of  saline  matter.  The  temperature  of  the  Gran  Chaco  is 
in  general  very  high  :  during  the  summer  months  (November  to  February)  it 
rises  to  90*'8  Fahr. ;  but  this  heat  is  tempered  by  southern  winds  and  copious 
rains,  so  that  in  the  morning  and  evening,  and  during  the  night,  it  is  eool  and 
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refreshing  ;  also  a  heavy  dew  falls  ngnlarly  every  night  The  vast  forestB  an 
naturally  rich  in  timber,  and  contain  several  kinds  which  are  valuable  for  indus- 
trial pnrpo'?es.  Of  the  numerous  ^pccirs  of  trees  there  nre  at  least  fortv  of  those 
I>eculiar  to  the  Gran  Chaco  wiiose  wood  or  bark  or  fruit  possesses  properties  of 
value  to  man.  Then  there  are  also  the  fig- tree,  the  laurel,  lemon,  wild  quince, 
peach,  mulberry,  ooehineal ;  a  iiiimber  of  plants  yielding  aromatic  and  medwtiial 
sabstancee  ;  and  Beveral  trees  with  natiye  names,  ftom  whioh  are  obtained  taaniii, 
nuts,  sugar,  meal,  albumen,  and  an  intoxicating  liquor.  As  might  naturally  be 
expected  in  a  region  soricli  in  forests  and  water,  there  is  an  abundance  of  animid 
life,  the  chief  varieties  represented  being  the  jaj,niar,  fox,  otter,  beavor,  wilJ 
hog,  armadillo,  ilcer,  monkeys,  birdsj,  reptiles.  A  species  of  frog,  of  large  Eue, 
bites  in  such  a  way  as  to  cause  a  violent  fever.  Insects  seem  to  be  a  pest ; 
mosquitoes,  gad  flies,  and  large  tieka  are  partienlar^  actiTe.  The  ArgenUaiia 
GoTemment  has  lately  taken  steps  to  explore  the  northon  part  of  the  Gfaa 
Chaco,  with  a  view  to  its  colonisation,  ^'u»  the  part  between  27°  18'  and  28'  la* 
N,  lat.,  and  59°  40'  and  60°  10'  W.  long.,  a  region  covered  with  sli-^htly  saline 
<;rasscs,  and  having  a  soil  which  seems  to  be  excellently  nda])ted  for  growing  the 
sugar-cane,  tobacco,  maize,  earth-nuts,  hemp,  watermelons,  and  various  vc^- 
tables,  a:j  well  as  rice  ;  but  not  for  cereals  generally,  because  the  summer  rains 
usually  fall  when  they  would  be  ripening.  In  these  districts  the  temperatnie 
reaches  in  spring  70*'8  Fahr.,  in  summer  78*'8)  in  antnmn  79**6,  and  in  winter 
56*"76.  The  Indian  population  of  the  Gran  Chaco  is  estimated  to  be  betweso 
20»OCIO  and  40,000.~Herr  E.  Weber  in  Geo^,  NachriekUn,  15th  May  1887. 

CUIL— The  Chilian  Captain  Serrano  has»  within  quite  recent  years,  conducted 
two  extilonitiona  of  the  river  Palenn,  a  stream  which  flows  into  the  Gulf  of 
Corcovado,  south-east  of  the  Island  of  Chiloe.  The  Palena  is,  it  seems,  a  more 
important  waterway  thau  was  hitherto  supposed,  for  it  has  in  its  lower  course  a 
width  of  2625  yards,  and  is  navigable  for  a  considerable  distance.  From  Serrano's 
second  trip,  and  firom  an  inyestigation  conducted  by  the  government  of  Chili,  the 
remarkable  fact  has  been  ascertained  that  the  water-parting  between  the  Atlantic 
and  the  Pacific  slopes  in  those  regions  is  not  coincident  with  the  main  chain  of 
the  Andes,  but  is  a  plateau  lying  to  the  east  of  it,  and  liaving  an  altitude  of  some 
1640  feet.  The  rivers  whieli  ri^^e  at  its  foot  and  flow  into  the  Pacific  issue  from 
small  lakes  and  pierce  the  Cordillera  in  difticult  ravines.  Tlic  country  between 
the  eastern  slope  of  the  Andes  and  the  plateau  consists  of  pampas,  well  suited  . 
for  cattle.  This  disooveiy  of  the  true  watershed  will  affect  the  boundaty-line 
between  Chili  and  the  Argentine  Republic ;  for  by  treaty  that  line  shall  rm 
along  the  highest  peaks  of  the  Andes  whidti  mark  the  water-parting.*'— i'^^ 
manti's  MUteilvngtn,  33  Band,  No.  8. 

venesttSIa.— The  Resident  of  the  Bepublic  of  Venezuela  has  eommissioned 

Senor  Vincenzo  Marcano  to  make  a  scientific  exploration,  especially  of  the 
anthropology  and  geology,  of  the  State  of  Guzman  Blanco,  and  of  tlie  territories 
of  Alto  Orinoco  and  the  Amazuns.  Senor  Marcano  is  further  charged  to 
coDiitruct  mapsi  of  the  regions  studied,  a  desideratum  very  urgently  needed.— 
Boll.  Soe.  G«ogr.  IUd.<,  July  1887. 

Greenlaad. — A  new  expedition  to  tlie  north-east  coast  of  Greenland  is  now 
being  prepared  in  Denmark  under  the  auspices  of  Herr  A.  Camel,  who  in  168S 
fitted  out  the  DijmfhMou  The  expedition,  wfaidi  will  be  under  the  command  of 
Lieutenant  Hovgaard,  who  filled  the  same  office  in  the  Difmphna  in  188S,  will 
attempt  to  discover  the  sound  which  is  believed  to  extend  from  the  east  coast  to 
the  west  coast  in  about  laL  70°  N. 
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OCEANIA. 

New  amlnMU — We  have  received  an  account,  published  by  Mep^rs.  Black  &  Co., 
of  Mackay,  Queensland,  of  an  important  inland  journey,  which  seems  to  indicate 
a  feasible  route  across  the  peninsula  of  south-east  New  Guinea,  undertaken 
in  July  and  August  1886  by  Dr.  Clarkson  and  Mr.  Hunter.  Instead  of 
attemptmg,  like  Mr.  H.  O.  Forbe8»  to  reush  Mooni  Owen  Stanley  by  creei- 
iilg  tlw  difficult  Astrolabe  Bange,  Dr.  CQarkson,  landing  at  Kappa  Kappa, 
90  miles  south  from  Port  Moresby,  turned  this  range  at  its  south-east 
extremity,  where  an  extensive  level  tract  of  fine  fertile  country  intervenes 
between  the  termination  of  the  Astrolabe  and  the  outlying  spurs  of  the  Mac- 
gillivray  Range.  Up  this  tract,  which  forms  the  valley  of  the  Kemp  Welsh 
River,  the  party  proceeded,  having  Mount  Obree  in  front  of  them.  The  pro- 
gress was  dow,  owing  to  the  state  of  wai£ue  In  which  the  tribes  live,  and,  in 
spite  of  mneh  patient  diplomacy,  they  were  forced  to  turn,  after  getting  within 
two  days'  journey  of  the  lakes,  which,  the  natives  said,  lie  at  the  foot  of  Mount 
Owen  Stanley,  and  vvIvmicc,  they  added,  a  practicable  route  crosses  the  hills  to 
the  north  coast  Strong  resemblances  were  observed  between  the  palisaded 
to V,- 116  oi  the  interior  and  those  of  the  mountain  country  of  Fiji  (Tholo),  and 
the  appearance  and  language  of  the  two  peoples  seemed  also  to  have  something 
in  common.  The  retarn  journey  on  rafts  down  the  Kemp  Welsh  BiTer  was 
rapid  and  easy. 

The  sabjoined  details,  evidently  relating  to  part  of  the  journey  mentioned 
above,  are  extracted  from  the  journal  of  Mr.  Hunter.  From  the  coast, 
as  far  as  the  line  of  the  Gnrier  Hills,  the  country  consists  of  thick  scrub 
lands  with  open  grassy  flats.  These  hills,  "bearing  about  norili-west,  are 
in  many  parts  thickly  grassed  to  the  summits  ;  on  the  tops  of  the  hills  are 
situated  six  of  the  principal  and  most  warlike  villages  of  the  [Garier J  tribe ; 
they  eultivate  sngar^csne,  bananas,  yams,  and  taro.  Their  Tillages  are  hoilt  on 
the  highest  jund  rockiest  points  of  the  hills.  Being  a  strong  tribe,  mustering 
between  tw4  and  three  thousand,  they  don't  build  in  tree*!,  manv  weaker 
tribes  do,  fo|  8ifety.  They  are  tali  and  strong  men,  rather  darker  in  skin  and 
coarser  in  lekture  than  the  poast  tribes.  The  house'^  are  smaller  than  on  the 
flat  country,  owing  to  the  dithculty  of  procuring  buildiug  material.  The  gardens 
are  made  in  scrub  lands  on  the  sides  of  the  mountains.  Great  quantities  of  pigs 
run  about  the  vinages,  and  are  yery  tame,  following  their  owners  to  and  from 
the  gardens.  The  natives  do  not  bury  their  dead  as  the  coast  natives  do,  but 
when  one  of  them  dies  the  relations  build  a  stage  alorgside  of  the  house,  and 
leave  tlie  body  exposed  on  it  until  putrefied,  putting  their  wooden  dishes  under- 
neath to  catch  the  matter  which  comes  away  from  the  body.  This  they  mix  with 
yams  and  eat.  When  a  chief  dies,  the  natives  leave  the  village  and  live  in  the 
bush  for  a  time.  They  don^t  think  that  a  man  dies  from  natural  causes,  but 
think  he  is  killed  by  the  Mevil'  of  some  other  tribe,  and  very  often  kill  some 
other  man  they  think  is  the  cause  of  it."  The  natives  of  a  Tillage  (Sarowah)  iu 
the  same  neighbourhood,  who  speak  a  different  language  from  the  Garier  tribes, 
dry  their  dead  in  the  sun,  and  put  them  away  in  the  bush,  tied  up  in  the  bf\!  k 
of  the  palm  tree.  Right  away  from  the  coast  ridge  to  the  banks  of  the  Kemp 
Welsh  the  country  is  flat  and  open,  well  grassed,  and  watered  by  creeks  which 
flow  into  the  Kemp  Welsh ;  patches  of  scrub  and  bald  hills  are  also  scattered 
about  as  far  as  the  slopes  of  the  hills  on  the  north-west.  Some  distance  up^  the 
Kemp  Welsh  is  joined  by  a  creek  called  the  Tahoro,  the  lower  part  of  whose 
course  nms  parallel  to  the  left-hand  arm  of  the  main  rlTor.  Between  the  two, 
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jnit  aboTe  tha  Mmice  of  fhe  Tahoro,  stands  the  village  of  the  Mme  oftme,  perehad 

on  (he  top  of  a  steep  grassy  hill  2000  feet  high.  On  the  opposite  side  of  the 
Kemp  Welsh  is  another  hill  (Mount  Douglas)  nearly  3000  feft  hi>h.  and  oovered 
with  dense  scrub  to  the  top.  To  the  south-west  are  ranges  of  grassy  hills,  and 
open  country  down  the  river ;  whilst  up-stream  the  surface  becomes  rougher 
and  breaks  into  a  high  moantainons  region.  Opposite  Uoant  Doii|^  the  nnx 
waa  aboat  100  yardB  wide  end  aboat  4  feet  deefk  In  this  pait  the  henmwtv 
raoged  from  S8'60  to  aO'SO.  Some  IS  milee  higher  up,  the  Kemp  Webb,  which 
thronghotit  has  a  very  tortaoos  course,  makes  a  large  bend,  and  flows  OTer  a 
deep  stony  channel,  having  a  rnnsre  of  high-penkod  mountains  on  the  east,  and 
a  high  range  on  the  north  running  parallel  to  the  river.  About  a  mile  further 
up  the  mountains  approached  close  to  the  water's  edge,  being  steep  and  clothed 
with  grass.  Here  the  eastern  range  appeared  to  terminate,  the  country  beyond 
hdng  all  lefel  light  away  to  the  foot  of  the  gnat  range  of  whidi  Moimt  Ohne 
and  Mount  Bmwu  an  prominetit  peaks.  Generally  speaking,  in  all  the  villages 
visited  bjMr.  Hunter  along  the  course  of  the  Kemp  Welsh  the  nattFee  exhibited 
a  shy  and  timorous  disposition,  fleeini^'  to  hido  themselves  at  his  approach.— 
Condensed  from  ProcfedingB  and  J  ransactiom  of  Queensland  Branch  qf  JSoyal 
Geographical  Society  qf  Australasia ,  vol.  ii.  pt  1,  1886-87. 

Tucopia.  — "  Far  away  hi  the  Weatem  Fteific,  in  lat  12*  91'  S,  and  long. 
168'  40*  E.,  lies  the  lonely  little  island  of  Tuoopia.  It  may  be  5  miles  in  dr- 
cumferenre,  and  rises  in  the  form  of  a  ragged  compressed  cone  to  a  height  of 
nearly  ;3i  )uO  feet.  It  is  thickly  covered,  to  the  highest  peak,  with  dense  tropical 
forest  and  v^etation,  among  which  can  be  observed  from  seaward  occasioD&l 
clumps  of  biead*finiit  treea  and  ooooa«niit  palma.  On  the  aonth-weet  side, 
jotting  oat  from  the  mountain  baae,  ia  a  low  aaudy  flat,  cohered  with  pahns, 
whioh  appears  to  be  the  centre  of  poptdatlon,  and  off  which  point  is  the  only 
anohoiage  the  island  affords.  It  was  discovered  by  Queirofl)  the  Spanish  navi* 
gator,  and  afterwards  visited  by  Captain  Edwards  in  IT. M.S.  Prrjf'hir'i, 
sent  from  England  in  search  of  the  mutineers  of  the  Bountt/.''  The  inhabi- 
tants are  described  as  being  phyBieally  the  finest  race  in  the  Western  Pacific 
They  have  a  bright  copper  complexion,  and  most  of  them  regular  and  highly 
intelligent  features^  withoat  the  slightest  traoe  of  Papuan  hlood.  Scarcely  one 
can  be  found  under  6  feet,  and  they  are  stout  in  proportion.  "The  Iiair, 
whicdi  is  worn  long,  is  by  the  constant  application  of  lime  hoint  to  a  redtlish 
colour.  They  are  tattooed  over  the  chest,  thighs,  and  arms  with  fonn^  >f  fish, 
and  other  savajie  devices.  Like  the  Malays,  they  chew  the  betel-nut,  which 
imparts  to  the  lipg  a  bright  red  colour,  and  to  the  teeth  an  enamel  resembling 
black  marble.  They  believe  in  a  good  and  bad  spirit,  and,  like  the  natives  of 
Botomab,  in  the  worship  of  ancestors.  Their  manners,  customs^  and  traditkna, 
with  the  constiuotion  of  their  language,  point  unerringly  to  a  common  origm 
with  the  Samoans  of  Eastern  Polynesia." — Captain  Joim  Mackay,  in  Proceedings 
avrf  Tranmctioru  of  Queensland  Branch  of  Royal  Geographical  Society 
Auitrakuiat  vol.  iL  pt^  2, 1886-87. 

MISCELLANEOUS. 

Herren  Eund  and  Tappenbeek  are  about  to  head  a  party  for  the  ezploratioii 
of  the  eonntiy  to  the  east  and  north  of  the  German  colony  of  the  oaxaarooas. 

A  numerous  and  carefully  equipped  expedition  is  to  be  despatdied  during 
the  oonrseof  the  present  summer  hy  the  Finland  Sodety  for  Botany  and  (Seokgy 
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to  tbe  interior  of  tbe  pealiinila  IbU,  principally  for  the  purpow  of  nuJang 
obflemttiooB  in  natunl  Bcieno6> 

It  Lig  reported  that  a  rich  Amei  icau  company  has  equipped  aud  sent  out  to 
the  Congo  Free  State  au  expedition  called  the  Banford  Exploring  Sxpodltlon, 
after  the  foimer  American  Miideter^  Mr.  Sanford,  for  tbe  purpose  of  exploring 
the  Kmiiifiii  Sutkorn,  and  Lomami 

lb.  Stanley,  in  a  letter  to  Colonel  Sir  F.  de  Winton,  dated  "  Camp  at  Yam- 
Injtk  Bapids,  Aniwimi  Bivw,  June  19tfa,  1667,*'  annoiinoeB  hie  taditl  thos  far 
on  his  gnat  jontaey,  oa]y  eight  dagrs  hehind  the  eetiniated  time.  So  far  all  had 
gone  well,  and  the  leader  was  looking  forward  to  the  completion  of  his  work, 
foJl  of  oonfldenoe  and  hopeful  oonrage. 

The  Brittth  North  Borneo  Herald  of  July  let  describes  an  ascent  by  Mr. 
R.  M.  Little  of  Eliialiatn  gowBtaln.  Estimating  the  height  of  the  highest 
(Victoria)  peak  on  the  rim  of  the  crater,  whicli  he  did  not  ascend,  at  250  feet, 
Mr.  Little  found  the  total  height  of  the  mountain,  by  aneroid,  to  be  11,562  feet, 
which  is  more  than  2000  feet  below  the  usually  accepted  height  of  13,698  feet. 
Judging  from  the  appearance  of  the  summit,  he  concludes  that  the  ancient  crater 
must  have  heen  shattered  into  its  present  form  by  two  distinct  emptious. 

The  December  (I88ti)  issue  of  7'tmehri,  tiie  Journal  of  Uie  Royal  Agri- 
mUmral  and  Commercial  Society  of  Britieh  OwanOf  contslns  a  paper  on  the 
ossfts  of  the  Antilles,  &om  the  pen  of  the  Jesuit  Father  De  la  Borde,— the 
narratiTe,  a  condensed  translation  from  the  French,  by  Mr.  G.  J.  A.  Bosch- 
Reitz,  being  **  the  first  of  a  series  of  reprints  of  the  literature  of  West  Indian 
and  Guiana  red-men,  which  it  is  proposed  to  publish  from  time  to  time  in 
Timehriy  A  preat  part  of  the  volume  before  w  is  taken  up  with  an  account  of 
the  plants  observed  during  the  Koraima  expedition  of  the  editor,  Mr.  £.  F.  im 
Thum. 

Acct>rding  to  intelligence  which  has  reached  Brussels  troai  Zanzibar,  Lieut. 
WUwmann  has  successfully  accomplished  his  journey  from  Luluaburg  to  the 
shores  of  I^ke  Tanganyika  (see  p.  855,  Maj  number),  where  he  airiYed  at  the 
banning  of  the  month  of  April  Thence  he  made  his  way  to  the  east  coast, 

following  pretty  closely  the  route  of  Dr.  Oscar  Lenz,— that  is,  the  region  to  the 
south-east  of  Lake  Tanganyika,  Lake  Nyassa,  the  Shird,  and  the  Zambesi  This 
makes  the  tenth  time,  in  chronological  order,  that  this  portion  of  Afrii  a  has 
been  crossed  from  ocean  to  ocean,  and  it  is  the  second  time  that  Lieutenant 
Wissmann  himscit  hu^  accomplished  the  feat, — the  first  European  who  can 
daim  the  honour  of  such  an  acMevement 

Dr.  G.  A.  Wilkeu's  name  aj)pears  in  Bijdranen  tot  de  Taal-^  Land-^  en 
Yolkenkunde  van  Nederlandsch-hidic  (v.,  2,  3)  as  the  author  of  a  long 
dissertation  an  ihamanlwn  amongst  the  peoples  of  the  East  Indian  Archipelago. 
After  showing  its  conneetion  with  such  ahnramal  states  of  the  nerrous  system 

as  hysteria,  hypnotism,  catalew,  ^^^^  insanity,  he  passes  on  to 

depcribr  shamanism  a.s  it  occurs  amongst  the  Battaks  of  Sumatra,  the  Malays 
in  Sumatra  (in  Bengkalis)  aud  on  the  Malay  Peninsula,  the  Dayaks  of  Borneo, 
the  Alfuras,  Macassars,  Buginese,  and  other  peoples  of  Celebes,  the  Tiaguianea 
of  Luzon  (Philippines),  and  the  Alfuras  of  Halmahera  (Gilolo),  Ceram,  Bum, 
and  olheis  of  the  Sonth-Westem  Islands. 
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The  Scenery  of  Scotland  viewed  in  connection  with  its  Physical  Geology.  By 
Abchibald  Geikie,  LL.D.,  F.R.S.,  etc.  2d  Edition,  pp.  47S.  Two  Mips, 
Index,  and  copious  lUostrstioiM.  Loodon:  MaemiUiui  ind  Oa,  1887. 
Price  128,^ 

The  first  edition  of  this  delightfal  rolnme  has  long  been  out  of  print  Daring 

the  twenty-two  vears  which  have  slipped  away  since  it  was  written.  Murchison, 
Lyell,  Sedgwick,  Phillips,  and  Scrope  have  all  passed  away,  and  Kamsay  luis 
retired  from  active  lifo  after  a  lonsr  and  bright  career.  The  stony  science  lias 
itself  undergone  great  clianf;cs  in  these  years.  Theories  which  a  quarter  of  a 
century  ago  gained  but  scant  acceptance  are  now  regarded  as  axiomatic  trulha, 
and  structures  have  been  discovered  of  whose  existence  geologists  of  the  Isst 
decade  did  not  so  much  as  dream.  Among  the  former  is  the  theory  of  Dennda- 
tion— a  doctrine  which  Mr.  Geikie,  in  his  original  edition,  was  one  of  the  first  to 
expound  to  general  readers.  The  hills  and  dales  of  Scotland  are  not,  he  showed, 
the  proilucts  of  titanic  earthquakes  and  convulsion!!  which  have  torn  find  twisted 
the  surface  into  its  present  varied  forms.  Tiiey  are  the  work  of  tlie  bitinL;  fi' i^t, 
the  pattering  raiu-drop,  the  surging  stream,  and  the  silent  grinding  giueier. 
All  these  tools  have  left  their  mark  imi»erishably  graven  on  our  eountrj-'s  fsoe, 
and,  with  the  exception  of  the  last>  are  still  working  as  busily  as  of  yore.  This 
uniomantie  explanation  of  their  origin  has  seemed  to  many  almost  a  stain  on 
the  escutcheon  of  our  Highland  bens  and  valleys.  "  Even  where  some  knowledge 
of  the  results  of  geological  investigation  has  been  obtained,*'  pays  the  author, 
*'  the  influence  of  the  old  fondness  for  cutting  the  Gordian  knot  of  geological 
problems  by  recourse  to  earthquake  and  upheaval  still  makes  itself  felt.  Men 
are  unwilling  to  recognise  that  the  question  of  the  origin  of  scenery  is  really  so 
complex  as  those  who  have  most  closely  studied  it  maintain  it  to  be.  And  so 
they  make  short  work  of  the  ditiiculties,  referring  all  the  intricacies  of  the  eon* 
figuration  of  the  land  to  the  results  of  subterranean  convulsion." 

The  volume  is  divided  into  four  parts.  In  the  first,  wliich  is  devoted  to 
Land  Sculpture  in  general,  the  author  dilates  on  Nature's  Sculjiture  Tools,  the 
Sea  and  its  work  on  the  Scottish  coatit-liiie,  Glacieiis,  Icel)ergs,  and  the  History 
of  Land  Surfaces.  Each  subject  is  discussed  in  the  dear  and  graceful  language 
which  makes  Kr.  Geikie's  books  so  readable  and  attractive.  The  second  division 
of  the  volume  relates  to  the  Highlands,  their  Scenery  and  Structure.  There  u 
a  short  account  in  Chapter  vi.  of  the  recent  important  discoveries,  made  princi- 
pally by  the  Scottish  Geological  S^nrvey,  in  the  Xorth-West  Highlands.  The 
work  of  the  Survey  has  proved  that  the  Highland  rocks  have  been  altered,  by 
vast  pressure,  into  their  present  form  since  the  Silurian  i)eriod,  but  what  their 
original  character  may  have  been  is  not  always  clear.  East  of  the  Great  Glen 
the  metamorphism  has  not  been  so  intense  as  in  the  Korth-West  Highlands,  and 
the  recent  discovery  of  organic  remains  shows  that  they  are,  in  part  at  least, 
equivalent,  as  ;Murchison  supposed,  to  the  foflsUiferons  Lower  Silurian  fonna- 
tions  of  Sutherland. 

In  Chapter  xi.  a  very  inteiesting  account  is  given  of  the  aucient  glaciers  of 
the  Highlan<ls.  The  text  is  illustrated  by  an  excellent  map  showing  the  path 
by  which  the  ice  moved  seawards  from  the  ice-fields  on  either  side  of  the  Grest 
Qlen  during  the  coldest  part  of  the  Glacial  Period.  This  map  marks  another 
advance  in  geology  during  the  last  quarter  of  a  century.  The  Boulder  Clay  cr 
Qladal  Drift  was  first  attributed  to  the  action  of  water,  and  tlien  to  icebergs, 
but  as  observations  were  multiplied  the  iceberg  theory  bad  to  be  abandoned, 
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Hid  it  baeune  apparent  that  nothing  would  explain  the  dbeerred  phenomttna 

bat  a  Bheet  of  land-ice  radiating  outwards  from  the  main  Highlandi,  lika  that 

BOW  envelopip LT  CrrrnlnTvl  or  the  Antarctic  continent. 

The  two  remain uig  divisions  of  the  book  are  devoted  to  the  Southern 
Uplands  and  the  Midland  Valley.  One  of  the  last  chapters  is  on  the  Influence 
of  the  Physical  Features  of  Scotland  upon  the  People.  This  very  interesting 
mbjeet  is  worthy  of  more  attention  than  it  nsoaUy  obtaine. 

The  tesrt  n  enriched  by  eighty-five  woodoats,  most  of  whieh  aie  from  original 
•ketches  by  the  author,  and  are  of  great  beantj  from  an  artistic  as  well  as  from 
a  iTPoloxical  point  of  view.  ¥\^.  7  ami  8,  representing  the  character  of  the  Old 
Bed  flagstone  cliffs  of  Caithness  and  Orkney  are,  we  think,  particularly  excellent 

The  geological  map  at  the  end  of  the  book  shows  the  latest  additions  to  our 
knowledge  of  the  Scottish  rocks.  Coneiderable  modifications  will  be  observed  in 
this  very  yariegated  picture  sinoe  the  author's  well-hnown  geological  map  of 
Scotland  was  pnbUshed.  The  most  notable  changes  are  in  Perthshire,  Aberdeen- 
shire, the  counties  round  the  Moray  Firth,  and  the  western  part  of  Suther- 
land. These  di^^tricts  are  :it  |»resent  being  systematically  examined  by  the 
Scottish  Geological  .Survey,  and  maps  of  the  work  on  the  1-inch  Ordnance  sheets 
are  beinu'  issued  every  year.  Changes  are  also  observable  in  the  colouring  of 
Skye,  Mull,  and  several  parts  of  the  West  Coast. 

This  edition  has  an  itinenuy  appended  which  extends  over  fifty  peges,  and 
adds  materially  to  the  value  of  tiie  book,  as  it  points  out  all  the  more  important 
geological  localities  and  tells  how  to  reach  than.  Mr.  Gttlde  knows  his  native 
land,  its  scenery  and  rocks,  tirtter  than  any  other  man  livinjj,  and  he  has  here 
made  full  use  of  his  enviable  power  of  graphically  describing,  by  peucii  as  well 
SR  by  pen,  what  he  has  seen  during  many  years  of  travel  among  its  glens  and 
mountain  fastnesses, 

Sl  KiLdcL  and  Ike  KUdinn^.    By  Robert  Connell.   London  and  Glasgow  : 

Tho.s  I).  -Morison,  1887.    Price  2«.  6^. 

This,  the  fifth  book  o]i  the  outmoiat  islet  of  the  Hebrides  since  the  Bev.  E. 
M acaulay  described  it  in  1764,  is  a  republication,  in  an  expanded  form,  of  artides 
contributed  to  a  Glasgow  newspaper  by  its  special  correspondent,  who  acoom- 

panied  the  relief  expedition  sent  at  the  instanee  of  Principal  Kainy  and  Sir 
William  Collins  in  1885,  and  again  resided  fifteen  days  on  the  island  in  1886- 
The  writer  describes  the  people,  wlio  are  lessening  in  numbers,  and  somewhat 
caricatures  their  religiousness,  while  doing  justice  to  the  ladies  of  the  Free 
Church  of  Scotland,  who  send  them  a  good  schoolmaster  every  year.  He 
recommends  emigration,  at  the  instanee  of  the  seventy  people  theiDselvea  The 
scientific  and  physical  fiuts  are  few,  and  not  new. 

Tiie  BritUh  Empire,   By  Sir  Geobge  Campbell,  M.P.   Casseli  and  Ca, 

London,  1867.  F|i.  184.  Price  3a 
Although  this  volume  does  not  fall  strictly  within  the  domain  of  Geography, 
we  gladly  call  attention  to  it,  for  within  a  small  compass  it  raises  and  states 

concisely,  and  on  the  whole  with  fairness,  a  number  of  important  questions 
which  the  political  geographer  cannot  afibrd  to  neglect ;  and  at  all  events  on  the 
suhjcct  of  India,  which  orcnpies  one-third  of  the  work,  any  opinions  expressed 
by  Sir  G.  Campbell  will  be  ri-CL-ivcd  with  resj)ect.  The  merits  and  disadvantages 
of  crown  colonies  and  protectorates,  of  self-governing  colonies,  and  of  territorial 
ehartered  companies,  are  also  passed  In  review.  As  regards  the  great  question 
of  annexation,  the  author  does  not  agree  with  the  doctrine  enuneiated  by  Mr. 
Gladstone  that  the  time  has  come  when  all  ezteasioii  of  the  empire  should 
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cease  ;  he  rather,  while  advocating  the  greatest  circomspection,  holds  that  each 
propobal  for  anaexatiou  siiouid  be  decided  on  its  own  merits.  And  this  \m 
always  Beemad  to  vm,  looking  on  the  British  Empire  as  still  a  healthy  Uring 
oigimism,  the  more  atetenaaiiUke  ^iew.  Sir  Gk  OampbeQ  iadaed  goes  lo  te  is 
to  legret  that,  having  India  on  oor  h«ndi»  we  oatmot  quite  Qtidartake  the  ngfmu^ 
Uon  of  Africa  besides  ! 

Local  self-government  in  India,  the  best  form  of  government  for  mixed 
communities  like  the  West  Indies  or  South  Africa,  and  the  occupation  of 
Egypt  are  among  the  other  weighty  questions  which  are  raised  rather  than 
aitoqiuiAely  discoflied. 

Tlie  Great  ^Silver  River.  Notes  of  a  Ke^idence  in  Buenos  AjTea  in  1880  and 
1881.  B.vSir  Horace  Kumbold,  Bart.,  K.C.M.(i.  With  Ulustratious, 
partly  from  Sketches  by  li.  S.  Wilkinson,  C.E.  Loudon  :  John  Aiurray. 
1887.   Pj>.  My.+330.   Price  \%». 

Books  upon  the  i-iaiu  region,  uud  the  social,  economical,  and  political  aspect! 
of  life  theie»  abound.  In  comparatively  few,  however*  ie  an  intetesting  and 
valuable  store  of  infonnalion  found  in  combination  with  the  charm  of  manner 

which  characteris(>s  this  work  by  Sir  Horace  Rnmbold.  The  reader  enjoys  M 
much  the  good  fellow.ship  and  g(X>d  humour  of  the  company  he  is  in,  that  it  ia 
not  till  he  has  got  tn  the  end  of  a  chapter,  or  to  the  end  of  the  book,  that  he 
begins  to  realise  liow  much  more  intimately  acquainted  he  has  become  wjtii 
persons  and  places  in  the  Argentine  liepublic  and  the  adjoining  territory.  What 
Sir  Horace  Rnmbold  has  to  say  oonoeniing  the  oonditioiie  and  prospects,  politi- 
cal and  aocial,  of  the  Plate  0QiintrMi»  end  the  capabilities  of  the  region  as  a 
field  of  colonisation,  may  be  commended  to  the  carefnl  study  of  intending  emi- 
grants and  investors,  but  may  he  passed  over  here  with  the  note  that,  in  the 
authors  opinion,  the  future  of  this  rich  and  healthy  country  between  the  Andes 
and  the  ocean  belongs  less  to  the  resident  Hispano-Americiin  population  than 
to  the  new  races  which  are  crowding  into  it  from  Europe.  Where  the  inters 
of  his  pages  is  more  purely  geographical  is  in  the  cbapteis  in  which  he  describes 
a  voyage  made  with  a  party  of  engineen  to  the  head  of  navigation  on  the 
Uniguay  and  the  sites  of  the  old  Jesuit  missions  adjoining  that  stream.  On  the 
Brazilian  side  of  the  stream  the  resources  of  civilisation  are  represented  by  the 
presence  of  a  strong  naval  force,  the  otficers  of  which  "nt  t'  iiiuch  given  to  copy 
English  ways  and  customs,  ami  have  even  started  a  kind  of  cricket."  In  the 
distracted  regions  of  Entre  Paos  aud  Missioues,  however,  brigandage,  modified 
by  lynch  law,  still  largely  prevails ;  and  this  *^Tast  Argentine  Hesopotanua^"  as 
Sir  H.  Rumbold  calls  it,  affords  a  great  field  for  the  eiplorer.  An  intelligent 
yonng  Argentine,  whom  the  author  met  on  his  voyage,  gave  him  an  interesting 
account  of  a  journey  he  had  just  made  through  the  interior  of  the  province 
mentioned,  from  the  Parana  to  the  Uruguay.  He  assured  Sir  II.  Rumbold  that 
''even  the  accurate  and  painstaking  Petermann  was  out  in  his  topography  of 
the  district.  As  an  instance  of  this,  on  his  map  the  large  Laguna  of  Iberii  is 
represented  by  a  chain  of  smaller  lakias,  the  &ot  being  that  it  is  one  vast  sheet  of 
water— half  swamp,  half  lake—eome  forty  leagues,  or  120  miles,  in  length.  The 
bosom  of  these  mysterious  waters  is  said  to  be  covered  with  floating  islands, 
which  on  examination  would  no  doubt  be  found  to  be  acres  of  reeds  and  rushes 
and  other  aquatic  plants,  the  (lucen  of  which  is  the  colossal  Victvria  /••^[/id, 
similar  to  those  which  choke  the  current  of  the  rivers  of  equatorial  Africa." 
An  example  of  the  incorrectness  of  I'etermaan's  map  was  met  with  by  the 


.  J  i^  .d  by  Google 


NEW  BOOKS.  495 

Mithor  himaelf  a  stage  or  two  later,  when  what  ia  marked  as  the  pueblo  "  of 
Sbd  Matio  waa  fomA  to  be  an  ieland. 

Ten  Yean  i»  Melanesia.  By  the  BeT«  Aubbd  PfeHNT,  ILA.,  late  of  the 
Melaneaiaa  MiMion.  With  Chart  and  eiz  EngcaTings.  F|i.S3S.  London: 

Wells  Gardner  and  Co.,  1887.  Price  6s, 

This  book  is  mainly  devoted  to  a  narrative  of  missionary  progress  in  that 
part  of  the  world  which  has  been  made  known  to  us  in  connection  with  tlie  work 
of  such  men  as  the  Selwyns,  Patte^on,  and  Dr.  R.  H.  Codrinpton,  author  of  The 
Mtlanesian  Language.  Mr.  Penny's  descriptions  of  the  native  customs  and 
Bupeiatitiona  are  full  of  interest ;  and  be  alflo  pvea  vaeftd  information  eonoeining 
the  kbonr  traffic,  the  ehief  exports,  the  geoloisical  features,  and  animal  life  of 
the  islanda.  The  book  ia  fomished  with  a  chart  and  eeyeral  aketehes. 

Uehersichtm  der  WeUwerOucha/i.    Von  Dr.  F.  X.  von  Neumakn-Spallabt. 

Jahrgang  1883-04.   Stottgart,  1887> 

This  valuable  compendium  of  economic  statistics  deserves  to  be  better  known 
hi  this  oonntry  than  it  probablj  is.  Its  574  pages  an  fall  of  carefhlly  ooUeeted, 
and  aa  car^idly  arranged,  information  on  all  departmenta  of  eommeroe  and  means 

of  communication.  At  a  glance  the  reader  may  learn  what  position  any  countiy 

he  is  interested  in  holds  as  a  contributor  to  the  world's  stock  of  jTrrtin,  nr  cattle, 
sugar,  tea,  coffee,  beer,  ^nf\l,  iron,  cotton,  fr^ld,  and  thoir  monetary  representa- 
tives, etc.,  etc.  ;  or  fmw  it  stnrnU  in  relation  ti>  .-^liijiiung,  railways,  tcloL^raphs, 
postal  facilities,  etc  The  author  estimates  that  the  total  foreign  coninicrce 
of  the  woild  hi  1885  amounted  to  61,693,000,000  marks  (£3,084,650,000),  less 
than  it  waa  in  any  of  the  yeaia  1880, 1881, 1888, 1883, 1884,  and  espeeiaUy  much 
less  than  it  was  In  1883  (the  maximum  year),  when  he  estimates  the  total  at 
67,864,600,000  marks.  A  Bcrviccable  list  of  statistical  pnblicationa  (arranged 
according  to  the  several  countries)  concludes  the  work. 

The  Tea -'Inn  a  of  Geography :  Suggestions  regarding  Principles  and  Methods 
for  the  Ur€  of  Teachers.  By  AbcHIBALD  Geikib,  IiL.D^  f.B.S.  MaC- 
miUan  and  Co.,  London,  1887.    Pp.  202.   Price  2«. 

This  is  n  very  perplexing  book.  It  is  >f>  full  of  suggestive  matter  and  so 
well  written,  tliat  if  i>  a  pity  to  have  to  find  Jault  with  it  The  methods  rproiii- 
mended  by  Professor  Geikie  for  imparting  to  young  learners  the  elenif  ntary 
principles  and  first  ideas  of  the  science  are  excellent,  and  in  all  respects  aduiir- 
ahle.  Bat,  haying  said  that,  one  feela  constrained  to  qnalify  it  by  adding,  alas  1 
it  tti  not  idl  Geography.  In  fact,  the  anther  hu  formed  a  conception  of  Geo> 
graphy  which  greatly  transcends  the  strict  limits  of  the  science,  even  on  a  lilx  ral 
interpretation  of  it.s  rlrfinition  Surely  he  wanders  from  tlie  domain  of  Geo- 
graphy, when  in  Chapter  iv.  he  recommends  the  formation  of  small  coUcctions 
of  bLoncs,  plants,  and  aniu)al.s,  to  be  employed  in  the  course  of  practical  teach- 
ing. In  our  desire  to  make  a  subject  concrete  and  interesting,  we  must  not 
forget  the  danger  of  cnuhing  it  beneath  an  oror-gieat  bmrden  of  acceasoriea. 
One  Teiy  ezoeOent  and  noTcl  feature  of  the  book  ia  the  way  in  which  surround- 
ing objects,  howsoever  commonplace  and  familiar,  are  made  eabeervient  to  the 
teacher's  purpose.  This  is  a  sound  })rinciple  to  work  upon — that  of  vitalising 
the  dry  h  tks  of  facts  and  figures  and  rote  lists,  and  vitalising  them  moi*eover 
by  infasiiig  into  them  the  quickening  influences  of  the  local  and  the  familiar. 
But  again,  we  repeat,  it  must  not  be  overdone  :  let  us  not  choke  our  plants  and 
hide  them  with  a  snperabundance  of  straw  and  netting  and  seaieerows.  All 
thia  depnoatoiy  criticism  will  not,  howemr,  diminish  the  real  value  of  the  book. 
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which  is  full  of  interesting  information,  aud  pregnant  with  matprial  for  thouebt, 
and  not  for  the  teacher  of  Geography  merely,  but  also  for  tiie  general  reader. 
Of  the  many  yaloable  things  contained  in  the  bool^  we  would  di»w  apedal 
attention  to  Ohnpter  x,  which  treats  of  local  geograi>hical  nomendatim,  of 
money,  roadfl,  the  post-office,  telegraphs,  historical  collections,  etc.,  and  shows 
how  they  may  he  made  subsc^ient  to  the  teaching  of  Political  Qeogiaphy. 

LangmarCs  Ntw  Geographical  Readers:  The  First  Remler  for  Standard  I. 
Longmans,  Green,  and  Co.,  London,  1887.    Pp.  128.    Price  9d. 

The  little  volume  which  lies  before  us  is  admirably  aiiitpicd  to  fulfil  the 
purpose  which  it  has  in  view,  viz.  to  teach  the  young  mind  how  to  grasp  the 
first  elementaiy  notions  of  Qeograpliy.  It  his  been  written  to  meet  the  re* 
qnirements  of  the  New  Oode  of  1687,  and  in  accordance  with  the  instraetioBi 
to  Her  Majesty's  Inspectors."  The  language  is  of  course  simpley  and  the  method 
partly  graphic.  A  few  of  the  great  fundamental  facts  of  nature  are  lucidly 
presented ;  and  we  would  especially  call  attention  to  the  clear  explanation  of 
the  theory  of  map-making,  wliich  so  often  proves  a  puz2ie  to  youthful  learners. 
The  harder  words  which  occur  tiiruuglioiit  the  work  have  been  culled  and  placed 
in  a  list  at  the  end,  which  will  doubtless  prove  a  great  help  to  the  beginner.  A 
certain  d^giee  of  care  has  been  taken  with  the  iUostrationSi  which  are  realistic 
and  well  drawn.  The  paper  is  good,  and  the  type  dear  and  firm. 

Great  Waier/alU^  CataractM^  and  Gtyaert*  By  JoRiv  GiBBOW.  Thomas  Neben 
and  Scns»  London  and  Edinburgh,  1887.  Pp.  83&  Priee  2a  6iL 

This  book  gives  an  account  of  some  of  the  important  waterfalls  and  gejaeis 
which  occur  tiiroughout  the  world.  Nothing  can  be  grander  than  to  see  a 

8titt)encIous  mass  of  water  hurl  itself  over  the  beetling  brow  of  a  precipice  to  be 
dashed  into  spray  on  the  rocks  at  the  base  ;  and  the  author  of  this  book  evi- 
dently enjoys  such  a  scene  to  the  utmost.  The  book  begins,  as  it  should  begin, 
with  a  descri[)tion  of  that  fall  of  falls,  Niagara.  Various  intereatint:  farts  con- 
nected With  the  fall  are  mention^,  and  a  striking  illufitratiou  of  the  wiinlpool 
is  appended,  which  gives  us  a  vi«d  idea  of  the  dangers  which  proved  so  fktal  to 
that  brave  but  unfortunate  En^shman,  Captain  Webb.  Various  other  Amssi- 
can  falls  are  next  treated  of ;  anJ  a  description  is  given  of  the  marvels  of  the 
Yosemite  Valley  in  California  wlilch  makes  us  long  to  visit  it. 

The  author  n^^xt  turns  to  Africa,  which,  dry  and  arid  as  a  great  part  of  it  is, 
yet  affords  him  plenty  of  material  for  his  subject  in  the  falls  of  the  Congo,  Nile, 
Zambesi,  and  Senegal.  Then  follows  a  description  of  the  waterfalls  of  Europe. 
The  comparatively  insignificant  Falls  of  Clyde  might  well  have  made  way  for 
the  waterfalls  of  Norway.  Anether  curious  omission  is  that  of  the  falls  of 
Italy,  of  which  some  (Temi,  Tivoli)  have  not  only  a  world-wide^  but  a  eentuiy- 
long  renown.  The  book  closes  with  accounts  of  the  most  conspicuous  instaneas 
of  those  wonderful  natural  phenomena  known  as  geysers.  In  our  estima- 
tion this  is  the  most  interesting  part  of  the  work.  It  is  curious  to  note  that 
gevi^ers  occur  iu  three  parts  of  the  world  so  widely  separated  as  Iceland,  the 
United  States  (Yellowstone  Kegion),  and  New  Zealand.  The  Yellowstone 
Region,  with  its  brilliantly  coloured  natural  baths,  the  water  of  whidi  chasges 
everything  into  stone,  seems  to  realise  the  fabled  storieo  of  fairyland.  The 
boolc  is  got  up  in  an  attractive  style ;  the  illustrations  are  well  drawn ;  and  the 
type  is  clear  and  firm.  Did  the  author  write  up  to  his  illustrations,  we  wonder; 
and  did  they  determine  the  choice  of  the  particular  falls,  et^,  treated  of  1 


Digitized  by  Google 


TII 


E  SCOTTISH 


GEOGRAPHICAL 


MAGAZINE. 


THE  CAVES  OF  STAFCA. 

I 

By  Copk  Whitehouse,  M.A.,  F.Am.  G.S. 

**  A  pkiftieal/aet  it  at  taend  a»  a  fnoral pHn^ple,*' — Loois  AoAsnx. 

In  the  oourse  of  scientific  researches  on  the  frontier  of  humftn  thought  it 
fell  to  my  lot  to  examine  the  current  opinion  in  regard  to  Fingid's  Cave, 
The  subject  assumed  unexpected  dimensions.  Vaguely  conscious  at  the 
outset  that  there  must  be  some  mistake  in  the  representations  of  this 
world'renowiied  objeeti  I  am  now  inclined  to  think  that  the  annals  of 
human  error  will  be  searched  in  vain  for  a  parallel.  There  are  certain 
ooDclusions  of  science  which  must  remain  esoterici  with  certain  laws  of 
motion  and  of  morals.  There  are^  however,  other  facts  which  only 
require  statement^  where  there  is  no  innate  tendency  to  error,  and  the 
truth  is  as  easily  grasped  as  falsehood.  FingaVs  Cave  belongs  to  this 
latter  class.  It  is  also  fref»  from  any  accretion  of  truth.  It  sometimes 
happens  that  a  mistake  or  .1  fraud  becomes  invested  with  concentric 
layers  of  the  pnre.'it  thought  an<l  emotion.  It  is  not  in  me  to  shatter  a 
shrine  because  a  monk,  in  his  pious  but  fraudulent  zeal,  put  a  chance  bone 
where  a  mother's  tears,  or  a  nation's  gratitude  for  some  imaginary 
benefit,  have  built  around  it  tomb  and  abbey.  Here  there  was  no  such 
cause  to  close  the  eyes.  At  best  a  few  verses,  whose  poetic  beauty  would 
scarcely  be  affected,  adorn  a  discovery  which  Science  had  always  main- 
tained her  claim  to  discuss.  The  subject  was  therefore  at  my  dispo-sal, 
and  I  have  made  considerable  use  of  it.  It  resolved  itself  into  two 
practically  independent  inquiries.  The  one  traced  the  gradual  degrada- 
tion of  fact  and  the  development  of  falsehood  by  a  persistent  survival  of 
the  unfittest   The  other  went  to  the  root  of  the  whole  matter*  and 
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raised  a  question  which,  if  answered  n^.  T  think  it  should  be,  shows  that, 
after  all,  there  wiis  a  genu  of  misapprehension  in  the  first  utternrice. 
It  was  the  stniggle  to  reconcile  facts  with  an  iTr)n[7inary  cause  that  tinaily 
produced  the  obvious  errors  which  it  became  my  function  to  indicate. 

So  far  as  the  illustrations  are  concerned,  m}'  task  may  be  considered 
accomplished.  In  regard  to  the  more  recondite  statements  of  fact,  and 
the  inference  to  be  drawn  from  them,  I  can  point  to  the  practically 
unanimous  decision  of  every  scientific  body  to  which  I  have  been  allowed 
to  present  them.  On  the  other  hand,  the  controversy  ciinnot  be  con- 
sidered at  an  end,  because  the  opinion  of  the  Geological  Society  of  France 
has  recently  been  challenged  by  the  Director-General  of  the  Geological 
Survey.  Hia  high  position  and  great  influenoe  compel  me  to  eoneede  that 
a  dissentient  opinion  published  by  him  in  his  latest  work  materially 
detracts  from  the  unanimity  which  I  had  apparently  secured,  and  inducea 
me  to  re-open  the  question,  and  redargue  it 

When  Sir  J.  Banks,  in  1772,  having  been  refused  permission  by  the 
Admiralty  to  join  the  second  expedition  of  Captain  Cook,  carried  his  staff 
of  draughtsmen  and  experts  to  Iceland,  he  little  foresaw  that  it  was  an 
islet  in  the  Hebrides  which  would  confer  upon  him  a  fame  transcending 
even  his  ambitious  imagination.  He  owed  it  to  a  mere  accident  In  his 
own  words : — "In  the  Sound  of  Mull  we  came  to  anchor  on  the  Morven 
side,  opposite  to  a  gentleman's  house  called  Drummen.  The  owner  of  it, 
Mr.  MacLean,  having  found  out  who  wo  were,  yery  oordiaUy  asked  us 
ashore  ;  we  accepted  his  invitation,  and  ariired  at  his  house,  where  we  met 
an  English  gentleman,  Mr.  Leach,  who  no  sooner  saw  us  than  he  told  us 
that  about  nine  leagues  from  us  was  an  island  where  he  believed  no  one 
even  in  the  Highlands  had  been,  on  which  were  pillars  like  those  of  the 
Giants*  Causeway  ;  this  was  a  great  object  to  me  who  had  wished  to  have 
seen  the  Causeway  itself  wowld  time  have  allowed.  I  therefore  resolved 
to  proceed  directly,  especially  as  it  was  just  in  the  way  to  the Colum  Kill; 
accordingly  having  put  up  two  days'  provisions  and  my  little  tent,  we  }>ut  off 
in  the  boat  about  one  o'clock  for  our  intended  voyage,  having  oitlered 
the  ship  to  wait  for  us  in  Tobirmore,  a  very  fine  harbour  on  the  Mull  side." 
He  added  in  a  f  oot-note  : — "  When  1  lay  in  the  Sound  of  lona,  two  gentle- 
men from  the  isle  of  Mull,  and  whose  settlements  were  there,  seemed  to 
know  nothing  of  this  ]>lacu  ;  at  least  they  never  mentioned  it  as  anything 
wonderful."  It  will  be  observed  that  it  is  Staffa  and  it&  basaltic  columns, 
not  the  caves,  of  which  Banks  compounded  the  intricate  sentence  which 
I  have  just  quoted*  So,  too,  Pennant  said :  "  Nearest  lies  Staffa,  a  new 
Qiants*  Causeway,  rising  amidst  the  waves,  but  with  columns  of  double 
the  height  of  that  in  Ireland ;  glossy  and  resplendent  from  the  beams  of 
the  eastern  sun.  Their  greatest  height  was  at  the  southern  point  of  the 
isle,  of  which  they  seemed  the  support  They  decreased  in  height  in 
proportion  as  they  advanced  along  that  face  of  Staffa  opposed  to  us  or  the 
eastwnside ;  at  length  appeared  lost  in  the  formless  strata ;  and  tlie  rest 
of  the  island  that  appeared  to  us  was  formed  of  dopes  to  the  water^s  edge, 
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or  of  rude  but  not  lofty  precipices.  Over  part  of  the  isle  on  the  western 
side  was  plainly  to  be  seen  a  vast  precipice,  seemingly  columnar  like  the 


Connoruit'i  Cara. 


Boat  Car*. 


FlBfai'i  Ckr*. 


Mull. 


Staffa  from  the  South.    Engraved  for  Mr.  Cop«  Whitehouse, 

preceding,  I  wished  to  make  a  nearer  approach,  but  the  prudence  of  Mr. 
Thompson,  who  was  unwilling  to  venture  in  these  rocky  seas,  prevented 
my  further  search  of  this  wondrous  isle.  I  could  do  no  more  than  cause 
an  accurate  view  to  be  taken  of  its  eastern  side,  and  of  those  of  the  other 
picturesque  islands  then  in  sight." 

He  added  a  foot-note  in  reference  to  "  the  beautiful  group  of  the 
Treashnish  isles,"  that  "these  are  most  erroneously  placed  in  the  maps  a 
very  considerable  distance  too  far  to  the  north."  He  gave  an  excellent 
map  of  the  west  coast  of  Mull  Island  on  a  scale  of  two  miles  to  the 
inch.  Those  who  availed  themselves  of  the  great  privilege  offered  by 
the  Royal  Scottish  Geographical  Society 
in  Aberdeen  will  rememb<»r  how  the  .space 
between  Dutchman's  Cap  and  lona  is  suddenly 
diminished  when  the  cartographers  adopted 
this  correction.  Pennant  even  noted  the 
shoals  that  protect  Statfa  on  the  west,  and 
although  "Relin"  seems  to  be  somewhat  at 
sea  two  miles  north-west  of  lona,  it  is,  in 
fact,  the  Bogha  Rridh  of  the  Admiralty  chart, 
No.  2617.  On  this  map  of  Pennant's,  there- 
fore, it  is  apparent  that  Staffa  is  in  the 
centre  of  a  circle,  of  which  half  is  formed 
by  Mull,  and  two-thirds  of  the  remainder  by  a  series  of  islets  and  shoals, 
nowhere  over  five  miles  distant.  The  two  charts  (Nos.  2617  and  2652) 
make  it  still  clearer  that  Staffa  is  in  a  basin  whose  waters  attain  a 
depth  of  70  fathoms,  but  whose  rim,  except  in  a  very  few  places,  never 
sinks  below  twenty  fathoms.  Further,  although  40  fathoms  may  be 
found  within  a  cable-length  of  the  north  end  of  Staffa,  where  the 
island  is  lowest,  the  water  shoals  to  20  fathoms  over  two  miles  to 


Reduced  Chart  from  Pennant's 
Tour,  1774. 
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the  south-west  in  the  direction  of  apparent  greater  ezposore  and  "the 
xocky  seas  "  dreaded  by  Mr.  Thompson.  A  good  eDgraving  shows  how 
the  columnar  basalt  passes  into  the  grassy  slopes  of  the  north-east,  while 
a  very  short  causeway  projects  at  the  southern  foot  of  the  cohmmsr 
precipice.  Undoubtedly  Banhs  permitted  himself  to  use  somewhat  exsg- 
gerated  language  in  reference  to  its  Irish  rival,  but  it  would  be  hyps^ 
critical  indeed  to  make  this  the  subject  of  serious  censure. 


43  -  y^^-  * 


1 


From  the  Admiralty  Chart 


Returning  to  Sir  J.  Banks,  he  "found  it  too  dark  to  see  anything,"  so 
carried  his  **tent  and  baggage  near  the  only  house  on  the  island,"  and 
began  to  cook  his  supper,  "in  order  to  be  prepared  for  the  earliest 
dawn,  to  enjoy  that  which  from  the  conversation  of  the  gentlemen  we 
had  now  raised  the  highest  expectation  of.  The  impatience  which  every- 
body felt  to  see  the  wonders  we  had  heard  so  laigely  described,  prevented 
our  morning's  rest;  every  one  was  up  and  in  motion  before  the  break  of 
day,  and  with  the  first  light  arrived  at  the  south-west  part  of  the  island, 
the  seat  of  the  most  remarkable  pillars,  where  we  no  sooner  arrived  thsa 
we  were  struck  with  a  scene  of  magnificence  which  exceeded  our  expecta- 
tions, though  formed  as  we  thought  upon  the  most  sanguine  foundations; 
the  whole  of  that  end  of  the  island  supported  by  ranges  of  natural  pillan^ 
mostly  above  50  feet  high,  standing  in  natural  colonnades,  according  as 
the  bays  or  points  of  land  formed  themselves,  upon  a  firm  basis  of  solid 
unformed  rock ;  above  these  the  stratum  which  reaches  to  the  soil  or 
surface  of  the  island  varied  in  thickness  as  the  island  itself  formed  into 
hills  or  valleys." 

In  spite  of  his  unscientitic  frame  of  niiii*],  and  the  dim  light  of  the  early 
dawn,  these  words  are  sutficiently  just.  Tin  so  same  men  had  been  a  few 
days  previously  in  the  weird  and  Titanic  scenery  of  volcanic  Iceland,  yet 
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they  truly  found  in  the  Isle  of  Columns  a  unique  exhibition  of  a  form  of 
80-called  basalt  which  has  not  yet  been  satisfactorily  explained.  Banks 
naturally  indulged  in  a  rhapsody.    "  Compared  to  this  " — i.e.  the  mass  of 


isle  ot  i3oo-Shu-La  and  Bvniling  Pillars  uppositu  to  iU    According  to  Sir  J.  Bfloks. 

columnar  basalt — "  what  are  the  cathedrals  or  the  palaces  built  by  men  ? 
mere  models  or  playthings,  imitations  as  diminutive  as  his  works  will 
always  be  when  compared  with  those  of  nature.  Where  is  now  the  boast 
of  the  architect  1  regularity,  the  only  part  in  which  he  fancied  himself  to 
exceed  his  mistress.  Nature,  is  here  found  in  her  possession,  and  here  it 
has  been  for  ages  undescribed.  Is  not  this  the  school  where  the  art  was 
originally  studied,  and  what  has  been  added  to  this  by  the  whole  Grecian 
school  ?  a  capital  to  ornament  the  column  of  nature,  of  which  they  could 
execute  only  a  model ;  and  for  that  very  capital  they  were  obliged  to  a  bush 
of  Acanthus  ;  how  amply  does  Nature  repay  those  who  study  her  wonderful 
works  !  "  He  added  in  a  note  : — "  Staffa  is  taken  notice  of  by  Buchanan, 
but  in  the  slightest  manner  ;  and  among  the  thousands  who  have  navigated 
these  seas  none  have  paid  the  least  attention  to  its  grand  and  striking 
characteristic  till  this  present  year." 

It  will  be  noted  that  he  has  not  yet  seen  Fingal's  Cave,  or  even  heard 
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of  it.  "  With  our  minds  full  of  such  reflections  we  proceeded  along  the 
shore,  treading  upon  another  Giants'  Causeway,  every  stone  being  regularly 
formed  into  a  certain  number  of  sides  and  angles,  till  in  a  short  time  we 


i-  iiiKal'fi  Lave  lu  SLall  i.    Ai:i-ijr<iin{;  t<»  Sir  J.  liniiks. 

arrived  at  the  mouth  of  a  cave,  the  most  magnificent,  I  suppose,  that  has 
ever  been  described  by  travellers.  The  mind  can  hardly  form  an  idea 
more  magnificent  than  such  a  space,  supported  on  each  side  by  ranges  of 
columns,  and  roofed  by  the  bottoms  of  tliose  which  have  been  broken  off 
in  order  to  form  it,  between  the  angles  of  which  a  yellow  stalagmitic 
matter  has  exuded,  which  serves  to  define  the  angles  precisely,  and  at  the 
same  time  vary  the  colour  with  a  great  deal  of  elegance  ;  and  to  render  it 
still  more  agieeable,  the  whole  is  lightcil  from  without,  so  that  the  fiuthest 
extremity  is  very  plainly  seen  from  without,  and  the  air  within,  being 
agitiited  by  tlie  flux  an<l  reflux  of  the  tide,  is  perfectly  dry  and  whole- 
some, free  entirely  from  the  damp  vapours  with  which  natural  caverns  in 
general  abound." 

Apart  from  the  strong  terms  of  the  opening  sentence,  and  the  very 
natural  error  in  resjiect  to  the  supposed  stalagmitic  matter,  the  description 
is  sufficiently  reasonable.    "  We  asked  the  name  of  it    Said  our  guide, 
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The  cave  of  Fiuhn.  What  is  Fiuhn  1  said  we.  Fiuhn  MacCoul,  whom 
the  translator  of  Ossian's  works  has  called  Fingal.  How  fortunate  that  in 
th  is  case  we  should  meet  with  the  remembrance  of  that  chief  whose  exist- 
ence, as  well  as  that  of  the  epic  poem,  is  almost  doubted  in  England."  This 
was  of  course  a  sad  miatake.  The  cave  of  Fiulin  was  the  cave  of  Fuaira, — 
the  **  cave  of  sounds,"  as  Mendelssohn  was  destined  to  perpetuate  it.  The 
error  was  almost  instantly  detected,  and  late  as  it  is,  at  least  such  authori- 
tative publications  as  charts  and  ofHcial  maps  ought  to  give  the  true 
name,  even  if  it  be  too  late  to  eradicate  the  unfortunate,  but  otherwise 
pardonable,  error  of  the  first  English  tourist.  "Enough  for  the  beauties 
of  Stai^a ;  1  shall  now  proceed  to  describe  it  and  its  productions  more 
philosophically." 

This  he  proceeds  to  do  in  language  and  with  measurements  in  all 
respects  admirable.  He  also  furnished  Pennant  with  five  sketches. 
They  are  of  unequal  merit.  Two  of  them  ought  not  to  have  been  engraved. 
Two  are  capital :  they  are  vigorous  and  accurate  ;  goo<l  in  drawing  and 
picturesque  in  eflect,  they  bear  comparison  with  the  absolutely  perfect 
photographs  that  lie  l>efore  me.  In  the  "  View  of  the  erect  columns  near 
the  Shag's  Cave  on  the  island  of  StatVa,  taken  from  the  sea,"  the  draughts- 


Conuuruit'a  Cav*. 


Ba»t  Ckv*. 


SUffa  from  the  South-South-West    According  to  Sir  J.  Baiiks,  1772. 

man  gave  the  entire  breadth  of  the  island  from  SSW.  Standards  of 
measurement  arc  repeatedly  introduced,  and  the  sea  is  rightly  repre- 
sented as  comparatively  calm.  So  the  "  Isle  of  Boo-Sha-La,  and  bending 
pillars  opposite  to  it  "  (reproduced  above),  deserves  unstinted  praise.  It 
was  a  difficult  subject,  but  here  again  a  photograph  of  Clamshell  Cave 
proves  the  moderation  and  fairness  of  the  anonymous  aitist  and  engraver. 
*'  Fingal's  Cave  in  Stalfa  "  is  a  separate  and  inferior  sketch.  Loose  rectan- 
gular blocks  of  horizontally  stratified  stone  seem  to  have  fallen  from  a 
roof  which  is  formed  by  rounded  masses  of  conglomerate.  It  contradicts 
the  text.  It  could  not  therefore  mislead  an  intelligent  student  Indeed 
Faujas  St  Fond,  the  French  Acatlemician,  whose  treatise,  with  its  infelicitous 
engravings,  was  published  in  Paris  in  1797  and  in  London  in  1799,  said  : 
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"  Sir  J.  Banks'  draughtsman,  very  good  and  accurate  in  other  respects, 
has  substituted,  probably  to  give  greater  effect  to  the  cave,  large  masses 

of  stone  irregularly  piled  on  each 
other,  on  the  right  side  of  the  kind 
of  amphitheatre  which  serves  as  a 
basis  to  that  part  of  the  cave.  But 
there  is  in  reality  nothing  there 
except  columns."  St.  Fond  him- 
self, however,  committed  a  blunder 
for  which  there  was  no  excuse. 
In  the  French  text-books,  even  in 
the  Didionnaire  Universel  of  La 
Rousse,  the  length  of  Fingal's  Cave 
is  given,  on  the  authority  of  the 
folio  edition  of  Panckoucke  (Paris, 
1831),  at  45-47  metres,  or  about 
150  feet.  Its  length,  according  to 
Banks,  was  from  the  rock  without 
371  ft.  6  in.  ;  from  the  pitch  of 
the  arch  250  ft.  The  sea-floor,  as 
measured  by  Admiral  Bedford,  on 
the  manuscript  chart  at  the  Admir- 
alty, gives  from  east  high-water 
point  to  the  head,  288  ft.  ;  span  of 
arch  to  head,  212  ft.  j  height  of 
arch  above  high  water,  59  ft. ; 
breadth  of  cave  under  arch,  33  ft ; 
general  depth  to  the  head,  24  ft.  These  measurements  differ,  it  is  true, 
from  those  given  by  Banks  : — 


ft 

in. 

Length  of  the  cave  from  the  rock  without, 

.  371 

6 

Length  from  the  pitch  of  the  arch, 

.  250 

0 

Breadth  at  the  mouth,  .... 

53 

7 

Breadth  at  the  further  end, 

20 

0 

Height  of  the  arch  at  the  mouth, 

.  117 

6 

Height  at  the  end,  .... 

70 

0 

Height  of  an  outaide  pillar. 

.  89 

6 

Height  of  one  at  the  north-west  corner,  . 

.  64 

0 

Depth  of  water  at  the  mouth, 

18 

0 

Depth  at  the  bottom,  .... 

9 

11 

We  can  readily  see,  however,  that  Banks  wished  to  give  the  largest 
dimensions  of  the  cave;  and,  as  he  had  a  right  to  do,  he  gives  the  maximum 
breadth  and  the  .depth  into  the  recess,  considerably  above  high-water 
mark.  When  I  succeeded  in  Paris  in  getting  at  a  copy  of  the  original 
folio  of  Panckoucke,  I  found  that  he  had  simply  visited  Staffa  by 
steamer.    It  was  evident,  therefore,  that  his  figures  were  borrowed  from 


Interior  of  Fingnl'H  Cave.    Engraveil  for 
Mr.  Cope  Wliitehouse. 
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the  140  Franch  feet  of  St  Fond.  It  wiU  icaioelj  be  believed  that 
ailboDgh  St  Fond  wm  a  man  of  ecientifie  nnk,  he  aetoeU  j  took  paini  to 
daim  raperioiity  over  Banks  for  ha»  meaanrementB :  <*A]1  the  dhnenaiona 
were  taken  with  the  greatest  exactnoM  with  a  piece  of  thread  tape  painted 
and  waxed."  He  soggested  that  the  fishing-line  used  by  Banks  had 
probably  become  wet  and  stretched.  Fortunately  he  furnished  a  clew  to 
his  blunder  by  saying  that  his  tape  was  exactly  100  French  feet.  Obvi- 
ously he  had  forgotten  to  note  the  first  length  ;  for  IQO 100 -\- iO  pikds 
are  a  little  over  250  feet  In  1819  MacCulloch  gave  the  full  and 
elaborate  resnlts  of  repeated  visits,  which  left,  it  would  have  seemed, 
little  to  learn  and  no  room  for  doubt  or  error.  Ho  noted  seven  caves,  on 
all  sides  of  the  island,  and  furnislied  standard  information  u\Km  the 
subject.  Ho  expressed  surprise  at  supi)Oscd  "  erratic"  V)l()cks  of  granite 
near  the  landinii;  place,  which  clearly  might  have  been  brought  from 
Mull  for  architectural  purposes  as  similar  blocks  to  lona.  But  he  con- 
tributed a  more  serious  error. 


Oohmmar  Baaalt  of  Flngal'i  Cvn,  Stafla  (ICaoColloeh).  Fnm 
thA  TKct^BookftfOtoUw,  Dr.  A.  Q«ikia,  1888. 


In  a  late  aaid  anthoritatave  text-book  of  Geology,  published  by  a  house 
of  high  repute  in  188S,  there  is  an  absord  earicatnre  of  Staib,  for  which 
MaeCoIloeh  is  responsible.  He  originally  gave  two  pictores.  This 
plate,  published  Ist  June  1819,  by  Constable  and  Co.,  of  Edinburgh,  is 
signed:  <*J.  KacCullook  delt,  Chaa.  Heath  sculpt;"  and  entitled 
'*  Entrance  of  Fingal's  Cave,  Stafik."  It  does  not  stand  alone  as  a  carica- 
ture of  Staffa.  If  five  men  in  a  geological  paper  set  by  the  fioyal  Pro- 
fessor of  Geology  at  the  South  Kensington  schools  were  to  draw  five 
pictures  which  bore  no  more  resemblance  to  each  other  than  St.  Paul'a 
Cathedral  to  the  London  Docks,  but  which  nevertheless  were  exact  repro- 
ductions of  Staffa  in  standard  text-books,  that  eminent  geologist  might 
feel  compelled  to  give  them  all  the  same  high  marks,  although  he  himself 
well  knew  that  each  picture  in  turn  was  a  flagrant  violation  of  all  the  laws 
of  nature  which  it  was  cited  to  prove,  and  he  was  engaged  to  teach.  For 
example,  there  is  a  picture  by  Turner.  It  is  quite  as  bad  as  it  could  be. 
It  gives  Fingal's  Gave  from  within.   The  waves  are  dashing  thirty  feet 
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high  into  an  archway  of  curved  columnar  basalt,  and  the  setting  sun  shows 
that  the  cave  points  to  the  west  and  the  open  ocean.  But  cur^'ed  columnar 
basalt  is  the  only  volcanic  formation  found  in  Stafia  which  does  not  occur 
in  the  excavation.  It  is  in  tuff,  perpendicularly  columnar,  and  bedded 
basalt.  Looking  out  of  the  cave  one  sees  lona.  The  cave  faces  nearly  due 
south.  Yet  Turner  also  painted  a  large  and  correct  picture  of  Staffa  which 
hangs  in  the  Lennox  Gallery,  New  York. 


Fingalshohle  an f  Staffa.    From  the  Oeologie  u.  PftrffacUnkundc 

of  Dr.  Vogt,  1874. 

Another  student  may  have  purchased  the  Lehrhuch  der  Geologic  und 
Petrefactenkunde  of  Vogt.  He  finds  a  columnar  hall  or  colonnade,  which 
although  vaguely  attached  in  a  somewhat  deprecating  fashion  to  nothing 
in  particular  on  the  right,  and  with  a  queer  little  promontory  jutting  out 
from  nowhere  at  all  on  the  left,  is  positive  enough  in  its  interior  construc- 
tion. It  appears  to  be  about  21  ft.  high,  16  ft.  wide,  and  1000  ft.  long. 
The  sea  must  be  very  shallow ;  for  the  smallest  wave  would  knock  those 
columns  into  a  pile  of  prisms.  What  a  current,  too,  must  suck  through 
it ;  for  all  the  dShris  has  been  washed  out  through  the  dim  doorway  at 
the  other  end.  If  this  youth  were  of  sceptical  mind,  and  had  heard  of 
a  German  mode  of  evolving  facts  from  inner  consciousness,  how  could  he 
fail  to  satisfy  himself  of  its  truth  after  consulting  the  latest  French  edition 
of  Badin's  Grottes  et  Cavtnies  (Paris  :  Hachette  &  Co.).  Still  dubious,  he 
may  have  looked  at  a  handsome  edition  of  Sir  Walter  Scott,  published 
in  Edinburgh.  This  same  picture  did  duty  as  a  tail-piece  at  the  very 
time  when  Turner  was  inventing  his  equally  impossible  structure  for  a 
frontispiece. 

Undoubtedly  it  is  bad  enough  that  in  "  Geology,"  one  of  the  science 
primers  edited  by  Professors  Huxley,  Roscoo,  and  Balfour  Stewart  (1881), 
a  barely  passable  resemblance  to  part  of  the  island  should  be  made  to  do 
duty  for  the  whole  ;  but  the  triumph  of  perverted  ingenuity  received  the 
formal  approval  of  Gideon  Mantell  and  John  Pye  Smith.  On  their  assur- 
ance Dr.  Edward  Hitchcock  inserted  in  twenty-five  editions  the  most  ghastly 
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bit  of  unscientiBc  illustration  that  ever  figured  in  any  work.  Labelled 
"  Fingal's  Cave,  Staflfa,"  it  shows  no  cave  at  all.  The  author,  therefore, 
added  the  words  "a  chasm  (in  these  columns) "  to  save  himself  from  the 


The  Island  of  SUffa,  with  Fingal's  Cave.    From  Otology, 
Dr.  A.  Geikie,  1881. 

pertinent  questions  of  his  students.  Hitchcock  gravely  asserted,  and 
Mantell  and  Smith  indorsed  the  assertion,  that  "  the  following  sketch  will 
convey  an  idea  of  the  situation  of  the  cave,"  when  this  travesty,  as  far  aa 
it  represents  anything,  is  a  reduced  and  disfigured  copy  of  i)art  of  "the 


Fingal's  Cave,  Staffa.    From  the  Elementary  Geology  of 
Dr.  Hitchcock,  25th  ed.,  1854. 

island  of  Boo-sha-la  and  Clamshell  Cave,"  of  Sir  J.  Banks,  on  the  west 
side  of  Staffa.  This  picture  "  revised,  enlarged,  and  adapted  to  the  pre- 
sent advanced  state  of  the  science  (1854),  with  an  introductory  notice  by 
John  Pye  Smith,  D.D.,  F.R.S.,  and  F.G.S.,"  has  probably  gone  to  the 
melting-pot,  but  the  author  of  its  being,  the  parent  cut,  very  little  better, 
was  actually  used,  in  1884,  in  an  excellent  work  also  emanating  under 


DigitizGL,   ,  v.oogle 


508 


THE  CAVES  OF  STATFA. 


the  ^egis  of  that  prolific  Goverament  office  which  had  already  provided, 
in  1881  and  1882,  two  alternative  sketches. 

Each  successive  engraver  improves  away  some  feature,  suppresses 
natural  standards,  converts  blocks  of  basalt  into  frigates,  casts  the  columns 
as  round  and  hollow  pipes,  elevates  precipices  to  the  giddiest  height,  nms 
a  causeway  a  thousand  feet  out  from  the  island,  squares,  rounds,  splits 
the  roof,  or  takes  it  away  altogether.  These  degrading  exhibitions  are  at 
this  present  moment  offered  for  sale,  while  both  Fingal's  and  Clamshell 
Cave  are  correctly  represented  in  a  sixpenny  guide-book  of  the  Hebrides^ 

There  is,  so  far  as  I  am  aware,  nothing  more  inaccurate  than  this  in 
literature.  Sir  John  Mandeville  taxes  the  credulity  of  his  readers, 
Sindbad  indulges  in  flights  of  imagination,  upborne  on  scantily  furnished 
pinions.  Although  we  had,  in  1772,  a  single  series  of  accurate  pictures 
(save  two  minor  errors,  both  of  which  were  corrected  in  the  last  century), 


View  from  the  North  End  of  lona  looking  North,  by  the  Duke  of  Argyll. 


we  have  now  a  widely  differentiated  and  bastard  progeny  from  these  same 
pictures,  impudently  confronting  the  photographs,  the  lithographs  and 
engravings  from  them,  and  the  noble  etching  of  Mr.  Johnson. 

The  strangest  thing  about  the  whole  matter  is  the  indifference  of 
Sir  J.  Banks  himself.  He  must  have  known  that  the  tourist  expected 
to  see  something  very  different  from  the  scene  of  magnificence  which  had 
rightly  won  his  admiration  and  that  of  Pennant,  as  the  rising  sun  shone 
on  the  infinite  number  of  clustered  columns  which  he  thought  had 
suggested  the  peristyle  of  the  Grecian  temple.  "From  my  earliest 
days,"  wrote  the  companion  of  Mendelssohn,  "  I  have  confounded 
the  Hebrides  with  the  Hesperides ;  and  if  we  did  not  find  the  oranges 
on  the  trees,  they  lay  at  least  in  the  whisky  toddy."  It  aroused 
"  peculiar  feelings "  in  the  King  of  Saxony  that  he  should  be  near 
and  able  to  see  with  his  own  eyes  that  wonderful  island  whose 
basaltic  rocks  and  Fingal's  Cave  had  occupied  his  fancy  even  in  his  boyish 
years.  Rightly  expressing  his  admiration  for  the  island,  he  vented  the 
royal  displeasure  in  a  denunciation  of  those  "imperfect  and  even  bad 


Digitized  by  GoogI 


THE  CAVES  OF  STAFFA. 


509 


representations"  which  he  had  contemplated  "with  such  earnest  and 
longing  detiire,"  and  which  the  geological  text-books  of  England,  France, 
and  Germany,  in  1874,  1881,  1882  and  1884  affectionately  reproduce. 
Yielding  to  no  one  in  my  admiration  for  Staffa,  I  thought  to  crown  it 


Relief  Map  of  the  Highlands  of  Scotland.    From  La  Terre,  by  £L  Recltis. 


\vii\i  honour  by  showing,  in  1881,  that  the  island  deserved  to  rank  among 
those  fortresses  which  even  in  the  time  of  Caesar  extended  from  the 
Syrian  coast  to  Heligoland.  When  the  Phcenicians  found  an  islet  too 
small  for  habitation,  or  when  in  more  peaceful  days  there  was  less 
necessity  for  constant  watchfulness,  they  shifted  to  the  adjacent  mainland. 
Mont  St  Michel  and  St.  Michael's  Mount  are  still  surmounted  by  the 
Christian  churches  which  are  founded  upon  the  early  temples  of  the 
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Qtktliiis  ol  the  Wwt  I  theref m  thouglit  tliat  in  Staflk  and  I<nia  «• 
alight  haT«  tomething  older  than  the  Bettiement  ei  the  fifth  oeatoix.  A 
vessel  leaves  Ohan,  the  aekDowledged  centre  of  all  the  Qommeroe  ef  the 
West  Coast  of  Soodand,  and  m  a  few  houn  has  eanied  its  passengen 
across  the  mouth  of  the  ancient  inland  route  to  Norway,  and  the  open 
highway  from  the  Isle  of  Man  to  Skye.  The  sight-seer  returns,  having 
Been  within  half  an  hour  two  points  of  the  most  dissimilar  character, 
confronting  one  another  at  less  than  six  miles,  so  far  heyond  any  other 
points  of  interest  that  comparison  is  impossible.  They  are  commonly 
treated  as  connected  by  an  accident  of  Geography,  as  an  apparent  double- 
star  which  is  in  fact  composed  of  two  distinct  suns  wholly  disconnected 
in  space.  But  I  thought  tliat  I  saw  a  tnie  stella  duplex,  and  that  once  in 
history  they  had  formed  a  political  and  social  unit,  and  mutually  offered 
an  exphination  of  tlieir  raismis  d'itre. 

When  the  Emperor  Sevenis  was  dying  at  York  the  inhabitants 
of  some  western  island  were  making  enamels  of  a  high  order.  If 
lona  became  the  seat  of  power  in  the  Isles,  it  was  because  a  sort  of 
investiture  took  place,  not  wholly  dissimilar  to  the  rights  exercised 
by  the  Oracle  at  Delphi,  or  the  High  Pontiff  at  Rome.  Where  did 
]Jun-Staff-nage  obtain  its  name  or  its  coronation  stone  1  Who  tliiii  is 
conversant  with  the  powerful  maritime  empire  of  the  Phoenicians,  and 
the  polities  to  which  Aristotle  awarded  the  palm  among  the  constitu- 
tions of  the  ancient  world,  wonld  hesitate  to  admit  that  refugees  from 
Syria  may  have  taken  ship  for  remote  colonise,  as  was  done  by  the 
Huguenot  and  the  FnritanI  It  trenches  upon  a  dangerous  line  of 
research  only  because  some  have  been  greedy  to  swallow  inferences  is 
well  as  facta.  Bnt  the  practice  of  the  British  of  antiquity  was  as  pe^ 
feet  as  their  policy  was  wise.  The  merchants  of  Tyre  were  the  fint  to 
establish  the  system  of  factories  or  agencies,  where  they  were  able  not 
only  to  dispose  of  their  several  cargoes  to  the  best  advantage,  but  to 
collect  the  produce  of  other  lands  so  as  to  be  ready  for  shipment  on  A|. 
arrival  of  their  fleets."  lona  is  as  well  situated  for  such  a  purpose 
Oban.  Staffa  is  a  natural  fortress  in  the  very  centre  of  the  great  bi^ 
formed  by  Mull  and  the  Treahnish  Islands,  and  impregnable  for  defeaOj^  - ' 
It  seemed  to  me  that  the  common  explanation  of  the  headship  exerds^' 
by  lona  waa  not  in  accordance  with  the  ordinary  law  of  traditional 
sovereignty.  lona  must  have  been  at  least  very  near  the  centre  of  some 
recognised  authority,  awful  in  the  majesty  of  unknown  origin,  su|)enor 
ability,  and  alien  race.  Staffa  was  precisely  the  spot  which  a  Tyrian  or  a 
Carthaginian  would  select  for  the  reasons  which  had  indicated  the  islands 
and  headlands  of  the  Mediterranean  or  the  Atlantic. 

This  opinion  would  be  greatly  strengthened  if  it  should  appear 
that  the  caves  of  Staffa  are  not  the  Wdi  k  of  the  sea.  Caves  wuru  by 
the  sea  are  due  to  the  set  of  the  curreiiLs,  the  force  of  the  breakers,  and 
the  grinding  of  the  shingle,  whicli  inevitahly  discover  the  weak  places  in 
the  clifi)  and  leave  caves  as  o^e  of  the  results  of  their  work,  modified  in 
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each  case  by  the  local  conditions  of  the  rock.  These  forces  are  conspicu- 
ously absent    Staffa  is  so  completely  embayed  in  Mull  and  lona  that 

TrcahnUh  lalAoda. 


South-Wcst  End  of  Staffa.    From  La  Terre,  by  E.  Reclus. 


only  a  very  small  portion  even  seems  to  face  the  Atlantic.    There  is  no 

serious  current  sweeping  into  the  bay.  The  spring-tides  rise  11 J  feet,  , 
neaps  8  feet,  and  range  4i  feet.   There  is  a  maelstrom  to  the  south  behind 

Colonsay,  where  "  Corry vreckan's  surges  driven  "  make  "  the  caldron  of  | 

the  spectral  sea."    The  force  of  the  breakers  is  relatively  inconsiderable,  i 

They  are  the  result  of  local  disturbance,  or  the  ground-swell  and  heaving  ' 

of  the  sea  after  a  south-west  storm ;  the  tuff  is  not  undermined.    The  I 
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isbuid  hM  ooDfltitated  for  itielf  a  sufficient  protection  in  ite  foreahom 
Seen  in  erroneous  pictures,  the  perpendicnlsr  columns  bsre  given  nse  to 
the  error  of  **  en  unknown  profundity  of  deptli;"  but  the  basalt  at  the 
south-west  end  is  over  50  feet  above  Uie  sea^leveL  A  spit  of  tuff  proloDgi 
under  water  a  flat^  rocky  shore.  There  is  a  succession  of  shoals  on  the 
exposed  side.  The  20-fathom  line  is  a  mile  distant,  the  lO^athom  line 
hdf  a  mile,  with  rooky  heads,  and  12, 16,  and  9  feet  of  water.  Not  only 
most  a  wave  have  a  depth  of  water  equal  to  its  semi-vibration,  bat  the 
incompressibility  of  the  fluid  checks  the  undulation  on  a  shelving  coist, 
and  diminishes  it  until  the  moment  when  what  is  left  of  it  capsizes  and 
plunges  headlong  up  the  shore,  or  strikes  against  some  cliff.  There  is  no 
shingle.  The  prismatic  blocks  of  basalt  are  too  refractory.  The  tuff  is 
too  soft.  A  cave  is  the  result  of  a  weak  place.  A  trap  dyke  may  he 
more  easily  dislodged  than  .softer  homogeneous  material.  In  any  case, 
however,  it  is  a  simple  mechanical  problem. 

StatTi  has  four  caves  of  importance.  Each  requires  separate  con- 
sideration. The  smallest  is  Boat  Cave.  It  is  well  shown  in  the  so-called 
•'View  of  the  south  side  of  Staffa"  in  the  recent  excellent  Sr^ueri/  of 
Scotland.  Its  dinitii?>ions,  as  given  by  MacCuUoch,  correspond  with 
the  results  of  my  observations  (18i55),  and  are  confirmed  by  photographs. 
It  is  about  16  feet  hij^h,  12  feet  broad,  and  150  feet  deep.  It  has  been 
formed  in  a  volcanic  tuff  underlying  the  columnar  and  bedded  basalt. 
It  is,  however,  said  to  "bear  witness  to  the  enormous  erosive  power 
of  the  Atlantic  breakers"  {Scenery  of  Scotland,  p.  219).  Now  it  follows 
from  what  has  just  been  stated  that  every  cave  bears  witness  to  the 
strength  of  the  rock  which  forms  the  rest  of  the  cliff,  even  more  than 
to  the  disintegrating  power  of  the  sea.  The  sea  attacks  the  entire  faee. 
It  is  defeated  along  a  line  of  several  hundred  yards.  It  is  here  clstmed 
that  it  penetrates  for  a  breadth  of  four  yards  to  a  depth  of  fifty. 
One  is  strack  by  the  extraordinary  disproportion  of  breadth  to  depth. 
Boat  Cave  is  a  long  opening,  said  MacCSullodi,  resembling  the  gallery  of  a 
mine.  In  a  different  situation  it  might  seem  conceivable  that  it  was 
the  result  of  fresh -water  erosion,  as  the  bod  of  a  stream,  but  its 
parallel  sides  and  rectangular  section  are  in  sharp  contradiction  to 
every  known  ease  of  a  sea-cave  formed  in  tuff.  The  grotto  of  Capri 
is  a  fsir  example.  The  length  of  the  Italian  cave  is  perhaps  double 
the  breadth.    Here  the  length  is  twelve  times  the  breadth. 

The  horizontal  floor  and  uniform  depth  of  water  are  serious  difficulties. 
A  tuff  cave  formed  in  a  cliff  by  marine  action  usually  has  an  entrance 
a  little  higher  than  the  water-line,  where  tlie  action  of  the  sea,  aidetl  by 
diurnal  exposure  from  tidal  Mow  and  ebb,  commences  a  tlisint^^i^ratioii 
which  is  carried  on  below  the  surface.  The  cavern  arradually  conies  to 
resemble  any  other  bay— with  this  difference,  that  it  has  a  vaulfod  roof. 
As  the  entrance  deepens  the  waves  obtain  freer  access  to  the  iiiU?nor 
of  the  cavern,  but  they  rush  under  the  low  brow  of  the  arched  doorw.i}', 
leaving  it  untouched,  and  form  a  shelving  shore  in  the  heart  o£  the  soft 
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rock.  The  retreating  waves  carry  out  the  d4bris  falling  from  the  roof, 
and  this  shingle  deepens  the  erosion  below  the  stratum  agitated  by  the 
wind.  Here  these  conditions  are  wholly  wanting.  A  narrow  channel, 
about  6  feet  deep  at  mean  high  tide,  leads  to  the  mouth  of  Boat  Cave, 
which  opens  upon  a  very  shallow  bay.  A  spit  of  tuff  projects  beyond 
the  axis  of  the  cave,  which  faces  to  the  east  of  south. 

The  erosive  power  of  the  Atlantic  breakers  is  accurately  stated,  as  well 
as  described  with  skilled  rhetorical  phrase,  in  the  chapter  (iii.  p.  41) 
which  treats  of  the  sea  and  its  work  on  the  Scottish  coast-line.  The 
ascertained  impact  of  storm -waves  on  the  Outer  Hebrides  is  6083 


Sonthern  End  of  Staffa  to  the  West  of  Fingal's  Cave.    From  La  Terrc,  by  E.  Rtclus. 

pounds  to  the  square  foot.  The  rate  of  waste  along  some  parts  of  the 
Orkney  and  Shetland  Islands  is  so  rapid  as  to  be  distinctly  appreciable 
within  a  human  lifetime.  But  there  has  been  no  apparent  change  in  Boat 
Cave  within  a  century.  Banks  (1772)  and  MacCuUoch  (181D)  depict  it 
prtjcisely  as  we  see  it  in  the  latest  photograph.  Skerryvore  lies  between 
Staffa  and  the  Atlantic  The  most  careful  observations  of  the  force  of 
the  breakers  in  this  part  of  the  British  seas  are  those  made  during  the 
progress  of  the  erection  of  its  lighthouse.  The  average  results  of  these 
VOL.  Ill  ^  2* 
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experiments  for  five  of  the  summer  months^  during  the  years  1843  and 
1844,  give  to  the  breakers  a  force  of  61 1  lbs.  per  square  foot ;  and  for  ax 
of  the  winter  months  of  the  same  years  2086  lbs.  per  square  foot,  or  tbrice 
as  great  as  in  the  summer  months.  The  greatest  result  obtuned  was 
during  the  heavy  westerly  gale  of  29th  March  1846,  when  a  pressure  of 
6083  lbs.  per  square  foot  was  registered.  This  was  a  force  of  little  short 
of  three  tons  on  every  square  foot  of  surface  (Stevenson,  Trans.  E.  8''>^. 
FMn.,  xvi.  p.  25).  Looking  at  the  edges  of  the  entrance  to  Boat  Cave,  it 
is  inconceivable  that  this  soft  tiitl  ha=;  Heen  exposed  to  the  constant  lashing 
of  the  Atlantic  surges,  or  resisted  during  the  storm  of  January  1836  a  force 
Avhich  moved  a  mass  of  gneiss,  containing  504  cubic  feet,  and  estimated  to  be 
about  forty-two  tons  in  weight,  a  distance  of  five  feet.  In  looking  at  the 
results  of  the  wear-and-tear  of  the  coast-line  wo  are  apt  to  assign  too  much 
importance  to  the  action  of  the  breakers,  and  too  little  to  the  less  obtntRtve 
but  more  constant  influences  of  rain.'*,  springs,  and  frosts.  The  bedded  l>a*j.it 
which  covers  Staffa  practically  defies  suh-aorial  <lisintegration.  Hence 
the  rate  of  erosion  is  easily  measured  by  the  difference  betw  een  the  sub- 
aerial  and  submarine  rocks.  But  there  is  no  difference:  there  is  no  erosion. 
These  points  might  be  further  elaboraLcd,  l>ul  ihev  uie  rather  statements 
of  fact  to  sup})ort  a  foregone  conclusion,  for  no  one  can  take  liie  most 
cursory  view  of  a  photograph  of  this  part  of  Staffa,  and  then  look  at  a  map, 
or,  far  better,  a  chart,  without  seeing  that  this  so-called  cayem  not  only  doss 
not  bear  witness  to  the  enormous  erosire  power  of  the  Atlantic  breates* 
but  that  it^  with  the  adjacent  shore,  is  completely  protecfeed  from  aqr 
perceptible  waste. 

I  am  not  bound  to  say  what  made  the  cam  I  may  beUeve  it  to 
have  been  the  lair  of  the  searoerpent,  and  yet  be  right  thus  far.  Br. 
Archibald  Qeikie  makes  a  statement  in  this  his  latest  book  {Scenarjf  qf 
Sa^andj,  which  is  capable  of  mathematical  demonsttation.  I  lipfe 
shown  that  the  natural  forces  at  work  in  StafGa  would  not  yield  the  reanlt 
he  obtains. 

After  all,  Boat  Caye  might  be  an  artificial  excavation,  formed  to  shelfesr 
from  ndn,  sea,  and  foe  a  line  of  fishing-boats  or  galleys,  and  the  eiror 

not  be  worth  the  trouble  of  correction.  It  is  otherwise  with  the  adjacent 
"  Cave  of  Noise."  It  is  thus  described  by  Professor  J.  W.  Judd :  "  The 
remarkable  grotto  known  as  Fingal's  Cave  has  been  formed  in  the  midst 
of  a  lava  stream.  The  thick  vertical  columns,  which  rise  from  beneath 
the  level  of  the  sea,  are  divided  into  joints,  and  have  been  broken  away 
by  the  action  of  the  sea ;  in  this  way  a  great  cavern  has  been  produced, 
the  sides  of  which  are  formed  by  interlacing  columns,  while  the  roof  is 
made  up  of  smaller  interlacing  ones.  Tlie  whole  stnicture  bears  some 
resemblance  to  a  Gothic  cathedral,  the  sea  finding  access  to  its  floor  of 
broken  columns." '  This  '^^^  an  ampliiication  of  the  word*'  of  Professor 
Boyd  Dawkins,  who  describes  it  as  hollowed  out  of  columnar  basalt 
Curious,  if  true,  that  the  sea  which  constructs  a  causeway  out  of  columnar 


>  Volcanoea,  p.  106 ;  1881. 
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basalt  on  the  Irish  coast  should  hollow  a  cave  in  it  on  the  Scottish. 
Columnar  basalt,  except  in  dykes,  shows  no  disposition  to  form  a  hollow. 
The  basalt  at  the  Giants'  Causeway  for  the  height  of  some  hundreds  of 
feet  above  the  Chalk  is  quite  amorphous,  and  caps  the  low  promontories 
along  the  coast.  When  it  is  brought  so  low  that  more  than  one-half  its 
thickness  is  immersed  in  the  sea,  the  remainder  projects  above  the  water, 
.and  forms  the  well-known  pier.    The  caves  are  in  the  great  ochre  bed  or 


Fingal's  Cave.    From  a  Photograph.    Engraved  for  Mr.  Cope  Wbitehouse. 

indurated  chalk.  The  only  instances  of  caves  in  columnar  basalt  are  the 
Cheese  Cave  in  France,  and  a  hollow  on  the  shores  of  Alaska,  of  which  I 
possess  a  unique  photograph.  Neither  of  these  would  help  Professor 
Judd  in  maintaining  a  proposition  which  is  directly  opposed  to  law  and 
fact.  It  is  not  the  case  that  the  floor  is  composed  of  broken  columns.  The 
submarine  cave  is  in  tuff.  It  therefore  might  be  a  marine  erosion,  pro- 
vided it  conformed  to  the  other  sequences  of  Nature. 

But  its  breadth  at  the  water-line  is  33  fdet  and  its  length  is  288  feet, 
of  which  212  feet  are  imder  cover :  hence  the  same  irreconcilable  propor- 
tion, as  in  Boat  Cave.  The  sea  obtains  only  indirect  access.  The  axis  of 
the  cave  points  to  the  land,  and  that  land  the  peak  of  lona.  Professor 
Judd  omits  to  call  attention  to  the  hooded  entrance  of  the  cave.  The 
point  of  this  tympanum  is  59  feet  above  high  water.    The  general  depth 
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in  the  entire  channel  is  only  24  feet.  The  edges  are  not  abraded  by 
the  action  of  spray  in  countless  ages,  or  as  if  battered  with  shingle 
mingled  with  flying  foam.  They  are  as  sharp  as  the  jambs  of  Boat  Cave, — 
sharper  than  the  ^^Toui;ht  blocks  on  Dartmoor,  which  also  bear  no  sien 


Interior  of  Fingal's  Cave  looking  towards  lona.    Engraved  for  Mr.  Cope  Wbttehuuse. 


of  tool.  The  cave  is  clearly  of  human  workmanship.  It  is  wider  above 
water-mark  (in  the  columnar  basalt)  than  below  it  (in  the  tuff),  and  a 
few  poles  stretched  across  would  serve  as  davits  to  support  the  light 
galleys  which  their  crews  were  accustomed  to  carry  over  the  Tarheris  of 
Mull  and  the  mainland.  A  few  floating  baulks  of  timber  lashed  together 
would  break  the  waves  ten-cables'  length  away.  The  wave  that,  on  the 
29th  of  August  1884,  drowned  two  tourists,  was  said  to  have  been  14  feet 
high ;  but  I  was  assured  by  an  eye-witness  that  2  feet  was  not  far  from 
the  truth. 

On  the  west  of  Boat  Cave  lies  Cormorant's  or  Mackiimon's  Cave.  It 
is  almost  wholly  in  the  tuff".    It  is  50  feet  high,  40  feet  broad,  and  224 
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feet  long.  These  measurements,  by  MacCuUoch,  are  practically  identical 
with  the  breadth  of  42  feet,  and  length  227  feet,  given  by  hira  for  "Fin- 
gal's  "  Cave.    All  that  has  been  said  of  the  other  two  caves  applies  also  to 


Hooded  Entrance  to  Cormorant's  Cave.    Engraved  for  Mr,  Cope  Whitchouse. 


this  one.  It,  too,  has  a  natural  breakwater,  and  a  hooded  doorway  which 
rises  into  the  columnar  basalt.  Is  it  within  the  range  of  argument  to  say 
that  two  tunnels  of  the  same  dimensions  have  been  driven  under  different 
conditions  by  the  same  force  1  Clamshell  Cave  is  a  sudden  interruption 
in  curved  columnar  basalt,  bent  so  as  to  form  on  one  side  a  series  of  ribs 
not  unlike  an  inside  view  of  the  timbers  of  a  ship,  while  the  opposite  wall 
is  formed  by  the  ends  of  columns  (see  Fig.  4).  It  is  16  feet  wide,  and  130 
feet  long.  It  faces  the  east.  There  cannot  have  been  any  weak  place 
here.  It  is  peculiarly  protected  by  the  little  conical  island  on  the  left, 
behind  which  it  lies.  It  is  worthy  of  notice  that  a  canal  has  been  deepened 
between  this  island  and  the  mainland,  and  widened  by  a  slice  from  the 
island,  which,  for  a  few  yards,  loses  its  natural  conical  shape.  This 
channel  would  be  an  advantage  if  it  were  desired  to  bring  a  galley  from 
the  more  exposed  south  side  to  the  ordinary  landing-place. 
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The  caves  of  Staffs,  tberefore,  seem  io  be  improperly  daased  with 
csveB  worn  by  the  ses,  for  the  following  ressons : — 

The  rarity  of  caves  in  Scotland  is  an  establifihed  fact. 

Tiiere  are  seven  caves  in  Staffa. 

They  are  on  all  aides  of  the  island. 

They  ate  sadden  interroptioiiB  of  a  shetving  oosst 

There  is  no  erosion  or  ezesTation  in  the  w«tern  exposed  tnff  diff. 

Two  caves  are  on  the  eastern  side,  and  face  Muli 

Fingal's  Cave,  Boat  Cave,  aiul  Cormorant's  Cave  are  opposite  to  lose. 

Each  cave  is  pi-otected  by  a  natural  breakwater. 

No  cave  has  a  south-western  axis. 

There  is  no  excavation  in  the  bedded  basalt  except  above  Fiugai  s  tuvc. 
There  is  no  yielding  of  roof  in  the  columnar  basalt  above  Boat  Cave. 
Oolnmnar  basalt  under  the  action  of  the  sea  forms  a  causeway,  not  a  cave. 
There  is  a  tympanum  or  hooded  doorway  to  Cormorant's  and  Fingal's  Gave. 

Long  sea  caves  cannot  have  the  entrance  liigher  than  the  interior. 

Tiie  two  larger  perforations  axe  in  honaontally  honu^eoeous  but  psrpen' 

dicularly  diflferent  rock. 
The  greatest  width  of  Fiugals  Cave  is  in  the  columnar  basalt  above  the 

(ndimuy  wash  of  the  sea. 
FrngaVs  Cave  is  in  tuff,  columnar,  and  bedded  basalt 
Cormorant's  Cave  is  in  tnff  and  columnar  basalt 
Boat  Cave  is  in  tuflf. 

C!am°hell  Cave  is  in  curved  columnar  basalt. 

The  dimensions  of  these  four  caves.show  two  distinct  sises. 

The  sea  floors  are  rectangular. 

The  entaranoas  in  tuff  and  curved  colunmar  basalt  are  rectangular. 
The  three  southern  caves,  if  erosions  in  tnff,  should  exhibit  eaxved  surfiMiBs^ 
Narrow  channels  of  uniform  deplii  lead  through  shoal  water  to  the  end  of 
Ooimonmt*s  and  Fingal's  Caves. 

There  are  no  corresponding  crevices  on  the  surface  of  the  island. 

The  d&ris  has  entirely  disaii])eareil  from  the  excavations. 

The  material  taken  away  is  about  150,000  cubic  yards. 

The  columnar  basalt  is  easily  removed  by  human  agency,  but  would  not 

readily  be  reduced  to  shini^ 
A  force  soffident  to  pulverise  the  bssslt  would  have  destroyed  tiie  isUmd, 

certainly  the  eastsm  wall  of  Fingal's  Cave. 
There  is  no  bar  or  deposit  of  gravel  in  front  of  the  caves. 
The  island  of  Staflfa  is  protected  by  its  own  foreshore. 
Staffa  is  in  the  centre  of  a  circle  almost  clewed  by  land. 
The  shoals  between  luuu  and  Back  Beg  break  the  Atlantic  surges. 
The  tides  meet  Io  the  south. 
Vo  billow  ever  bursts  in  the  Cave  of  FingaL 

The  limited  force  of  the  breakers  is  shown  hf  the  island  itsslf  in  its 

difi'ereut  parts. 
No  breaker  eighty  feet  high  is  possible. 
Sheets  of  foam  and  spray  have  no  penetrative  force. 

This  list  is  by  nosMaiiB  exhaustive,  nor,  if  taken  separately,  would 
some  of  the  aignneiits  i^ipear  of  great  weight.  They  cover,  however,  all 
the  points  ol  importance  which  have  been  brought  under  my  notice. 
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Tha  actital  munber  of  e«m  made  by  tiie  tea  on  the  Seotliili  ooaii  is 
xelativ«l^  meoonderable.  Tha  oonteet  of  m  and  land  esEtends  along 
half  a  million  of  mile&  Kot  more  than  a  aoove  of  ezeavationa  could  be 
named  whidi  afefcain  to  conetdeiable  dimeneiona ;  StaSa  baa  four  caTee  within 
a  quarter  of  a  mile.  This  fact  alone  ahoold  put  the  eeientific  stadent 
on  the  inquiry  why  this  tiny  islet  exhibits  a  rare  phenomenon  with  ezcep* 
tional  freqoenoy.  It  has  sometimee  been  snggested  that  the  land  has 
risen.    What  if  it  has  1 

Dr.  Woodward  remarked  on  a  photograph  something  that  resembles  a 
crevice  in  the  bedded  basalt  above  Fingal's  Cave.  Closer  inspection  and 
comparison  with  other  photographs  show  that  it  is  a  groove  or  shallow 
depression  such  as  would  inevitably  be  made  in  the  rough  face  of  the 
cliff,  if  porsons  above  were  in  the  habit  of  lowering  a  rope  or  basket  to 
those  in  the  boat  below. 

The  Duke  of  Argyll  laid  stress  upon  the  unfitness  of  l^  inL'^il's  Cave  as 
a  harbour.  Mr.  William  Black  has  repeated  the  same  objection.  It 
would  not  require  five  minutes  to  shift  a  galley  from  any  particular  cave 
into  an  adjacent  one  on  the  leeward  side.  After  a  lapse  of  nearly  two 
thousand  years  every  trace  of  an  artificial  protection  may  have  dis- 
appeared, yet  the  Phoenicians  may  have  defended  this  entrance  with  the 
engineering  skill  which  enabled  Joppa  and  Ca.iili;ii^e  to  cuny  on  a  world- 
wide commerce.  No  boat  can  live  in  Fingal's  Cave  during  a  south-west 
gale.  How  does  this  prove  that  it  might  not  be  worth  while  to  spend  less 
than  two  thousand  pounds  in  making  a  place  where  a  galley  might  lie  facing 
lona  whenever  the  wind  blew  from  any  other  qnarter  t  llie  boat  ndgfat  be 
raised  above  the  reach  of  wayes  of  evesi  nnnaaal  height  The  entire  exea> 
▼atiott  may  once  have  been  conyerted  into  a  dock,  and  lined  with  timber. 

H  asked  how  the  excavation  was  actually  carried  out,  I  shonM  n^j 
that  the  rock-hewn  temples  of  Petra  and  Abn-Simbel  were  conmienced  at 
the  top.  The  triangular  mass  of  bedded  basalt  would  be  removed.  Then 
an  entrance  would  be  made,  and  the  drums  of  the  columnar  basalt  taken 
oat  until  the  tuff  was  reached.  The  sea  would  not  be  permitted  to  enter 
the  interior  of  the  excavation  until  the  floor  had  been  lowered  to  a 
sufficient  depth.    It  wonM  V  e  an  easy  task  to  deepen  the  channel  outside 
leading  through  the  rocks,  which  probably  induced  the  selection  of  tliis 
particular  spot    A  most  exaggerated  opinion  is  current  in  regard  to  the 
labour  required.    So  far  from  resembling  a  cathedral,  the  cost  of  a  replica 
of  the  excavation  would  be  less  than  that  of  many  a  flying  buttress.  All 
the  caves  of  Staffa  could  bo  repeated  for  the  price  of  a  village  church  or  a 
baron's  tower.    It  must  be  remembered,  however,  that  the  burden  of 
proof  is  on  the  geologists  who  assert  th:it  these  oxcavationj^  resemble 
the  illustrations  in  their  text-bnnk<;,  and  are  normal  results  of  the  contact 
of  sea  and  land.    It  is  not  even  necessary  for  me  to  prove  that  they  are 
wrong  in  asiicrim-  that  these  caves  arc  marine  erosions.  It  is  only  necessary 
to  show  that  there  is  a  reasonable  doubt,  and  to  require  them — as  should 
have  been  done  at  the  outset — to  demonstrate  with  mathematical  preci^ou 
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how  four  rectangular  tunnels  came  to  be  driven  in  homogeneous  rock  by 
waves  which  could  not  possibly  reach  the  places  said  to  have  been  eroded. 

Let  me  point  the  moral  by  adding  an  illustration  taken  from  Our 
Earth  and  its  Story.  It  is  the  latest  contribution  to  the  series  of  pictures 
misrepresenting  Staffa,  and,  I  believe,  was  taken  from  Unser  Wissen  von 
der  Erde  (Fig.  92,  p.  277),  by  Alfred  Kirchhoff.       It  will  doubtless 


"  FiDgal'it  Cave,"  etc.    Showing  basalt  taking  a  columnar  form. 
(From  Our  Earth  and  its  SU/ry,  by  permission  of  tlie  imblishers.) 

achieve  a  ^vide  circulation,  especially  a.s  the  other  cuts  in  the  same  number 
of  this  deservedly  popular  series  are  remarkable  for  their  accuracy  and 
beauty. 


KEPORT  TO  COUNCIL. 
By  Hugh  Robert  Mill,  D.Sc,  F.R.S.E.,  F.C.S. 

The  Socirty's  Delegate  to  the  British  Atsociationy  1887. 

Gentlkmen, — I  have  the  honour  to  submit  my  Report  as  Delegate  to  the 
Manchester  meeting  of  the  British  Association.  This  gathering  exceeded 
in  numbers  any  previous  meeting  of  the  Association,  1^833  members  and 
associates  being  present.  A  special  feature  was  the  unusually  large 
muster  of  foreign  men  of  science,  who  took  a  leading  part  in  the  business 
of  the  sections,  and  in  the  more  social  gatherings  of  the  afternoons  and 
evenings. 

The  opening  meeting  in  the  Free  Trade  Hall  on  August  31st  was 
attended  by  as  large  and  brilliant  an  assemblage  as  ever  inaugurated  the 
annual  conference  on  Science  ;  and  although  the  somewhat  special  nature 
of  Sir  Henry  Roscoe's  address  made  it  difficult  for  many  of  his  heai-ers  to 
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follow  liini  throughoat^  it  wis  liBtened  to  filthf uUy,  and  the  fine  MDUment 
from  Lessiiig  with  wHeh  h»  dosed  callecl  out  ODthuntstie  applaiue. 

The  one  remark  of  a  general  nature  conveyed  the  hope  that  thia  meet- 
ing might  reenlt  in  the  formation  of  an  inteniational  conference  for  the 
advancement  of  Science,  through  which  much  good  work  mi^t  be  done 
in  the  future.  Should  this  snggestion  be  carried  out  no  acienee  will 
benefit  more  than  Geography. 

As  Delegate  from  the  Royal  Scottish  Geograj^cal  Society  I  was  a 
member  of  the  general  committee  of  the  Association,  and  took  part  in  its 
meetings.  The  business  done  was  mainly  formal;  but  an  important 
decision  regarding  the  publication  of  Iteports  was  ratified.  It  will  now 
be  possible  to  purchase  separately  all  the  more  important  reports  and 
papers  before  the  publication  of  the  annual  volume  containing  them.  The 
addresses  of  presidents  of  sections  are  also  available  in  the  same  way. 
It  was  resolved  to  approach  the  [)ro{)rietor  of  Stonehenge,  at  the  instance 
of  t\u'  conference  of  delegates  of  Cdrrespottfling  Societies,  in  order  to 
iiiduco  him  to  pay  attention  to  tlic  st:ito  of  the  monoliths.  The  'jeneml 
committer  authorised  the  ex{jeii<litiire  ot  £i;J73  as  grants  to  committees 
charged  with  various  scientific  researchea.  The  imjMJitancc  of  this  partoi 
the  Association  i>  work  can  hardly  be  over-estimated,  and  this  year  the  sum 
voted  is  nearly  half  the  value  of  the  grant  which  the  British  (joverDiucal 
provides  annually  for  thy  **  endowmeuL  '  of  research.  The  Geographical 
Section  receives  only  for  the  investigation  of  the  depth  of  itei  iuaueutly 
frozen  soil  in  polar  regions ;  but  thanks  to  the  generous  want  of  definition 
given  to  Geography,  22  out  of  the  45  grnnts  may  claim  notice  here. 
These  are 

Mathematics  and  Physics, — ^Ben  Neiis  Observatory,  £150 ;  Solar Badl»- 
tion,  £10;  Differential  Gravity  and  Meter,  £10. 

(hohgy, — Sea  Beach  near  Bridlington,  X20 ;  'Emtkm  of  the  SearOoaatc, 
£15 ;  Erratic  Bloeks,  £10 ;  Undei^und  Water,  £5 ;  Yolcanie  Pheno- 
mena of  Japan,  £60 ;  Volcanic  Phenomena  of  Vesuviusi  £20. 

Biaihgif. — ^Zoology  and  Botany  of  the  West  Indies,  £100 ;  Flora  of 
Bahamas^  £100;  Marine  Laboratory,  Plymouth,  £100;  Migrstion  of 
Birds,  £30;  Flora  of  China,  £75;  Ni^es  Zookgica]  Station,  £100; 
Marine  Station,  Granton,  £50  ;  Peradeniya  Botanical  Station,  £50. 

Qeography, — ^Depth  of  Frozen  Soil,  £5. 

Mecfumical  Seienioe* — ^Investigations  of  Estuaries  by  means  of  Models, 

£200. 

Avthropology. — Korth-Wef5tern  Tribes  of  Canada,  £100  ;  Prehistoric 
£ace  in  the  Greek  Islands,  .£20  ;  Anthropolo<(ical  Notes  and  Queries,  £50. 

Sir  Frederick  Bramwell  was  elected  I'resident  for  next  year  s  meeting 
at  Bath,  and  the  invitation  from  Newcastle-upon-Tyne  for  the  year  ldS9 
wa.s  acceptetl. 

Two  Conferences  of  the  Delegates  of  ( 'orrespondinir  Sfx  ieties  were 
held  under  the  chairmanship  of  Professor  iioyd  Dawknis,  both  oi  which 
I  attended.   Thirty-three  societies  were  represented,  and  most  of  the 
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d6kgato0  put  in  an  appeuaiice  at  the  meetings.  The  report  of  the  Cor 
iwpondlng  Soeietieif  Committee  waa  read  and  adopted,  and  remarks  were 
made  hy  aevend  gentlemen  on  the  work  done  hy  their  reapectiye  aocieties 
in  r^ud  to  oheervadona  earned  on  in  vations  departmenta  of  acienee. 
The  importanee  of  cataloguing  etratic  hloehs  and  obaerving  earth  tremors 
was  specially  niged  npon  local  societies.  Mr.  Balph  BiehaHson,  F.RS.E., 
suggested  that  the  Erratic  Blocks  Committee  should  include  Scotland 
ss  well  as  England  and  Wales  in  their  reports^  pointing  out  that  a  com- 
mittee of  the  Boyal  Society  of  Edinhnigh  Imd  in  a  series  of  lengthy 
reporta  laid  up  an  immense  store  of  data  regarding  Scottish  houldeis, 
which  was  freely  available  for  tabulation  and  discussion.  The  general 
feeling  o£  the  Conference  was  at  first  that  it  might  appear  like  an  asper- 
sion on  the  admirable  and  complete  work  of  the  Edinburgh  Society  if 
such  a  course  were  followed ;  but,  after  some  discussion,  it  was  determined 
to  indnde  the  name  of  Scotland.  With  reference  to  local  museums,  Mr. 
Puliar  mentioned  tliat  of  tho  Perth  Natural  History  Society  as  being 
singularly  complete,  clearly  arranged,  and  serviceable.  From  the  remarks 
of  several  delogafps.  it  would  appear  that  considerable  advance  has  been 
made  both  in  the  contents  and  arrangement  of  local  museum.^. 

The  Chairman  calied  the  special  attention  of  Scottish  delegates  to 
the  fact  that,  when  the  proprietors  of  ancient  monuments  in  Scotland 
were  willing  to  place  these  under  the  protection  of  the  Act  for  Preserva- 
tion, the  Government  Board  iu  Kdiiiburgh,  through  which  the  transfer 
must  be  made,  placed  various  obstacles  iu  the  way.  Considering  the 
impoiiuncc  of  an  efficient  sy.stem  of  inspection  and  of  protecting  pre- 
historic remains,  it  was  extremely  desirable  thai  this  should  be  simplified 
ss  much  as  possible.  I  have  therefore  to  suggest  that  you  should  inquire 
into  this,  and  take  any  action  you  may  see  fit,  as  it  appears  to  me 
prsdsely  one  of  those  cases  in  which  the  interrention  of  your  Society 
would  be  justifiable  and  efficacious. 

In  addition  to  the  fields  of  research  already  covered  by  local  societies, 
I  suggested  that  in  some  cases  good  work  might  be  done  in  the  obsenra- 
tton  of  temperature  in  riTers  and  lakes  in  connection  with  a  committee 
of  Section  A,^  which  was  appointed  to  consider  this  matter  on  my 
proposal 

Considerable  dissatisfaction  was  expressed  at  the  sectional  President's 
addresses  taking  phtce  at  the  same  time,  the  only  case  of  mutual  accom- 
modation  bein^  as  usual,  that  of  Sections  A  and  B.  As  the  President's 
sddiesB  has,  as  a  rule,  no  bearing  on  the  papers  read  to  the  meetings,  it 
would  appear  easy  to  arrange  for  it  to  be  delivered  on  some  day  and  at 
some  hour  which  would  not  clash  with  other  sections,  and  this  without 
in  any  way  impeding  the  ordinary  business.  Another  matter  to  which 
I  think  it  well  to  direct  your  attention,  is  the  want  of  system  still  pre- 

>  OMutetingof  Mr.  J.  Murmy  (Secretary},  Dr.  A.  Buchan,  FMfMior  GbxjtM,  Mr.  J.  Y. 
Bochanan,  Rer.  C.  J.  Steward,  Hoii.  Balph  Abwenmhj,  Mr.  D.  CnmiiligliaiP,  Mr.  baao 
BobtrU,  and  Dr.  H.  R.  MUL 
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valent  In  eondueting  the  Mctiooal  pioo06diiig&  Both  my  pndteeaMin 
have  r«ferrad  to  this  in  the  cue  of  Seotion  £;  but  the  evil  is  imiTeniL 
The  Icng  dtting,  frlnn  eleven  to  three,  and  the  impoiiihility  ol  jadgng 
at  what  time  a  giyen  paper  will  he  tiken,  are  pfodnctive  ol  much  dinatis' 
faction  and  annoyance.  Only  people  of  Teiy  gnat  importance  can  coni' 
mand  an  andienoe  in  the  aeetion  rooma  between  one  and  two  o'dodc ;  and 
there  was  hardly  a  day  in  any  section  on  which  the  papers  coming  late  on 
the  list  eoold  be  read  properly,  or  discussed  at  any  length.  This  was  felt 
to  be  nnjnst^  particularly  by  foreign  members,  who  rcgardiMl  the  discos> 
sion  of  papers  as  the  most  important  purpose  of  the  Association.  Some 
simple  arran^ments  would  greatly  improve  matters»  while  additional 
system  in  the  work  of  the  sectional  secretaries  and  firmness  on  the  part 
of  the  chairman  wonld  remove  all  tame  of  complaint.  As  a  rule,  half  an 
honr  is  amj)le  for  committee  work,  l  et  the  committ<;e  meet  as  usual  at 
10  ;  the  section  at  10.30,  and  .sit  iintii  12.45;  adjourn  for  lunch  until 
l.oO,  and  remain  at  work  until  li.30.  This  would  ensure  a  more  uiiitorm 
attendance  of  members,  and  ,«;reater  freshness  in  the  speakers  ;  it  would 
also  prevent  the  undignified  devouriug  of  sandwiches  hy  the  chairman 
while  papers  are  being  read.  Again,  if  the  secretaries  were  to  assign  the 
time  for  each  paper,  and  the  chairman  would  see  that  it  was  adhered  to, 
and  also  limit  critical  remarks  to  ten  or  tive  miuuteis,  according  to  the 
hour  and  the  state  of  business,  there  would  be  much  greater  satisfaction 
for  all  concerned.  The  arrangements  for  garden  parties,  conversaziones, 
and  excursions  were,  as  they  have  been  for  many  years,  much  more  per- 
fect than  those  for  the  scientific  meetings. 

The  Manchester  meeting  was  one  of  mm  than  usual  interest  to 
geographers,  for,  besides  a  number  of  valuable  papers  read  to  Section 
there  were  many  bearing  directly  upon  the  subject  submitted  to  other 
sections.  To  those  which  related  to  Geography  in  its  geological,  biolo> 
gical»  and  anthropological  aspects^  I  shall  not  refer;  but  two  papers  dsim 
special  attention— one  read  to  Section  A,  the  other  to  Section  G.  The 
former,  by  Professor  K  Hulli  F.R.S.,  discussed  the  effect  of  continental 
land  in  altering  the  level  of  adjacent  oceans.  Of  the  enormous  magnitiuie 
of  this  effect,  I  may  venture  to  say  no  geographer  has  hitherto  had  any 
idea.  The  author's  abstract  will  be  printed  as  a  note  in  the  ifa^osiae;  and 
to  it  I  refer  for  details,  merely  observing  that  if  his  calculations  are  correct 
the  height  of  the  Bolivian  Andes  above  the  true  moan  searlevel  is  more 
than  2000  feet  greater  tlian  that  generally  assumed.  Our  notions  of  the 
relief  of  the  earth  as  a  whole  must  be  greatly  modified  when  we  cease 
to  view  the  ocean-surface  as  part  of  a  sphere  concentric  with  the 
liAospherc. 

In  the  Section  of  Mechanical  Science,  Professor  Osborne  Reynolds 
showed  how  in  a  ilat-bottomed  estuary  the  action  of  tides,  as  determined 
by  the  form  of  the  banks,  would  result  in  the  formation  of  the  shoals  and 
sand-banks  which  actually  occur.  A  most  ingenious  model  of  the  Mersey, 
in  which  mimic  tides  of  short  period  were  kept  up,  showed  the  actual 
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prooeaMs  of  growth  by  which  it  is  most  likely  that  rivorentMnee  usamed 
its  pntent  fonn.  An  abstract  of  this  paper,  describmg  the  successful 
applicatiMi  of  Uiboratoiy  experiments  to  explain  the  process  of  natural 
geographical  dhange,  will  be  printed  in  the  JfopostM 

Sir  FranciB  de  VHnton's  evening  lectore  on  exploration  in  Central 
Africa  was  a  model  of  what  a  popular  lecture  shoidd  be.  He  handled 
hia  familiar  theme  with  a  aystematie  deamess  and  quiet  enthunaam  which 
seemed  the  sympathy  and  unfaltering  interest  of  bis  large  audience. 

I  must  now,  following  the  example  of  former  delegates,  give  in  some 
detail  an  account  of  the  doings  of  geographszs  at  home  in  Section  £.  The 
officers  of  the  section  were  the  following  :— 

Ptesidenl~Co\one\  Sir  Charles  Warren,  R.E.,  G.C.M.G.,  F.K.S. 

Vice-Presidents.— H  VV.  Bates,  F.R.S. ;  John  Eae,  M.D.,  LL.D.,  F.R.S. ; 
Henry  Lee ;  Admiral  Sir  Erasmus  Ommanney,  C.R,  F.R.S.  ;  General 
Sir  H.  E.  L.  Thuillier,  R.A.,  C.S.I.,  F.R.S. ;  General  J.  T.  Walker, 
RE.,  C.B.,  LL.D.,  F.RS.;  Colonel  Sir  C.  W.  Wilson,  E.E.,  K.C.B., 
KCM  G,  D.CL.,  F.R.S. 

Secrelaries.—llev.  L.  C.  Ca^artelli,  M.A.,  PhJ>.;  J.  S.  Keltic;  H.  J. 
Jdackinder,  M.A.  ;  E.  G.  Ravenstein  {Bprorder). 

Committee. — Dr.  Ginsbiirg;  Colonel  lloldich,  R.E. ;  J.  Arthur  Hutton; 
Professor  Libbey ,  Hhl'H  Robert  Mill,  D.SC,  F.R.S.E. ;  E.  Delmar 
Morgan;  Dr.  G.  Neuui;i\  ei  ;  Lieut. -Colonel  Sir  R.  L.  Playfair,  K.C.M.G.  t 
Josiah  Pierce;  Sir  Kawsou  W.  Rawson,  C.B.,  K.C.M.G. ;  Trelawney  W. 
Saunders;  Eli  Sowerbutts;  Rev.  S.  Alfred  Steintlial ;  Rev.  Canon  Tristram, 
D.D.,  LL.D.,  F,R.S. ;  Coutte  Trotter;  M.  vau  Eetvelde ;  Sir  Harry 
Vemey ;  Captain  Vemey,  R.N. ;  Rev.  Thomas  Wakefield ;  Professor 
A-  W.  Ward  ;  Cope  Whitehouse,  M.A. ;  Colonel  Sir  Francis  de  Winton, 
K.C.M.G. ;  Dr.  Ludwig  Wolf. 

Delegate. — T.  Gushing. 

The  Section  held  four  meetings,  and,  besides  the  Bresident^s  address, 
thirty-five  papers  and  reports  were  presented ;  but  Mveral  of  these  were 
hurried  over  in  a  manner  which  took  away  much  of  their  Talue. 

Following  is  a  complete  statement  of  the  daily  proceedings : — 

Thursday,  September  1. 
The  President's  Atldress. 

1.  Dr.  Ludnng  fFolf. — Exploration  on  the  Upper  Ksssai  and  the 

Sankuru. 

2.  Captain  CoquUIuiL — ^The  Bangala. 

3.  lAeid.  Le  MarmU.—Th^  Congo  below  Stanley  Pool 

i.  RC.  PkUlip8.—Thd  Lower  Congo,— a  Sodologjcal  Study. 

9.  J^.  JB.  DennelL'—A  Visit  to  Diego  Cte's  FadrSo,  at  the  moutii  of 

the  Congo. 
6.  Dr.  A,  OppUr—OtL  AccUmatiaation. 

Friday.  September  2 : — 

1.  Caj/t  fyiiitehouse,  M.A,— The  Raiyan  Basin. 
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Z  Colond  Ardagh,  KE^  CJ.— The  FeanlNlitj  of  the  Baiyn. 

Reservoir. 

3.  Captain  Coni/^rs  Surtees. — The  Desert  from  Dahshur  to  Aiz  iUijaa. 
1.  Capiain  R.  H.  Brown,  RE.— The  Bahr  Yusuf. 

5.  E.  A.  Floyer. — Between  the  Nile  and  the  Bed  Sea. 

6.  fV.  BniuUey. — A  Visit  to  the  Porp]i3'ry  Qiuuriea  ol  Gtebel  Dtikhan. 

7.  A.  B.  Wylde.—On  the  Red  Sea  Trade. 

8.  Cajyfmn  C.  E.  Ilai/nes. — Matabele  Land  and  the  Country  between 

the  Zambesi  and  Limpopo. 

9.  Major  Sir  Herbert  I^erroU, — I^ote  on  Houghton,  the  AMcan 

Traveller. 

10.  John  Forrest. — Western  Australia. 

11.  Second  Report  of  a  Committee  for  impiiring  into  the  depth  ui 

the  permanently  frozen  soU  in  the  Polar  Regions. 

Monday,  September  5  : — 

1.  Professor  Boi/d  Dawkina, — ^The  beginning  of  the  Geography  of 

Great  Britain. 

2.  Report  of  the  Committee  on  the  Study  of  Geography  at  Oxford 

and  Cambridge. 

3.  H.  J.  Markinder. — Geography  at  the  Universities. 

4.  G.  Skelton  Si rerlf  r. -  -^The  Ruby  Mines  of  Burma. 

5.  J.  M  Car  III  I/. — Siam. 

6.  JV.  J.  Skaiiis.-~An  Exploration  of  the  Rio  Doce,  Brazil. 

7.  Professor  Lihbey. — On  South-Eastern  Alaska. 

Tuesdaf/,  Srpf ember  6  — 

1.  Report  of  a  Committ*'o  on  a  Bathy-Hypsographical  Map  of  the 

British  Islands  and  the  Surrounding  Seas. 

2.  S.  H.  U^ilkiiisoTi,  M,A. — On  some  Defects  of  the  Ordnance  Sur- 

\  ey  Maps. 

3.  Colonel  Sir  Charles  IVilson. — On  the  Utilisation  of  the  Ordnance 

Survey, 

4.  Joslah  J'ierejt,  jun. — On  the  United  States  Geographical  and  Geo- 

logical Surve3^ 

5.  H.  II.  Mill,  D.Sc. — On  a  Bathy-Orographical  Map  of  ScotUnd. 

6.  E.  G.  Ravensiein. — A  Plea  for  the  Meter. 

7.  Sir  Erasmus  OnmaniMjf, — ^Report  of  a  Committee  on  Antaietic 

Research. 

8.  A,  B,  CoiguAotffi.— Fomosa. 

9.  ./oAa  Yeais,  LJUD, — On  the  Stody  of  the  NatnnJ  DivisioiiB  of 

the  Earth,  rather  than  the  National  ones,  as  the  Scientifie  fiaaia 
of  Commercial  (Geography. 

10.  /.  /.  C!iifK^i0eU.— Bealifltic  Teaching  in  Geogiaidij. 

11.  A.  Park,— Th»  Teachmg  of  Geography  in  the  Elementaty  Sehoola 

of  England. 

The  President's  Address  dealt  with  the  importance  of  studying  Geo- 
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graphy  iu  its  wid«r  aspects,  and  with  the  best  method  of  presenting  its 
facts  to  children.    In  all  he  said  on  this  subject  Sir  Charles  Warren 

closely  agrees  with  Dr.  A.  Geikie's  views,  as  expressed  in  his  Teadiing  <^ 
Gtoyraphj.    The  latter  part  of  the  address  is  of  peculiar  value,  enforcing 

as  it  docs  the  necessity  for  geographical  knowledge  nmongst  statesmen 
and  politicians,  and  proving,  by  many  cxainplpp,  what  troubles  have  arisen 
through  ignnrf\Tice  or  nodect  of  geographical  principles  in  ^ing  boun- 
daries between  iiuiL'iil'ouring  States. 

The  wliole  of  Thursday,  September  1,  was,  after  the  Address,  occupied 
with  Africa,  chiefly  with  the  region  of  the  Congo ;  and  the  papei*s  were 
followed  by  a  very  lively  discussion.  Tliis  turned  chiefly  on  the  adapta- 
bility of  the  Congo  district  for  European  settlements,  and  statements  of 
the  most  contradictory  riatura  were  made.  All  that  could  be  gaLlitrcd 
from  a  review  of  the  debate  is  that  in  some  parts  of  the  vast  Congo  lands 
Europeans  can,  with  suitable  precautions,  live  securely;  but  in  other 
parts,  and  everywhere  without  special  care,  the  climate  is  terribly  fatal  to 
white  settlers. 

Egypt  and  the  Bed  Sea  engrossed  most  attention  on  Friday,  the  paper 
of  the  day  being  that  bylifr.  Cope  Whitehonse  on  the  Baiyan  Basin. 
Mr.  Whitehouse  has  long  cherished  a  scheme^  which  most  people  have 
liewed  as  chimerical,  to  regulate  the  flow  of  the  Nile  1^  storing  up  a 
supply  of  water  dnring  floods,  and  allowing  it  to  return  to  the  rirer  in 
the  dry  season.  Now,  armed  with  complete  surveys  and  statistics,  and 
hacked  np  by  military  engineers  of  standing,  he  proves  the  practicability 
of  his  project  He  shows  how,  with  an  expenditure  of  a  million  pounds^ 
two  and  a  half  million  acres  of  waste  land  on  the  Nile  delta  can  he  re- 
claimed,  and  a  revenue  of  two  millions  sterling  become  available  every 
year.  Papers  on  the  trade  of  the  Bed  Sea  and  the  porphyry  quarries  of 
Gebel  Dukhan  appear  to  promise  better  things  for  Egypt  and  the  Sudan 
in  the  future ;  and  the  general  opinion  expressed  during  a  long  discussion 
was  that  this  country,  hitherto  so  unfortunate,  might  soon  by  wise  treat- 
ment become  not  only  self-supporting,  but  a  valuable  possession  for  any 
EuiX)peau  power. 

Captain  Haynes  gave  a  favourable  account  of  Metabele  Land  in  South 
Africa  a.s  a  field  for  colonisation ;  it  has  a  good  climate  and  plenty  of 
arable  land  on  the  high  ground,  as  well  as  gold  mines. 

Tlie  Second  Report  of  the  Committee  for  in<|uiring  into  the  Depth  of 
Permanently  Frozen  Ground  in  the  Polar  Krgious  presents  some  valuable 
data  from  York  Factory,  in  j7  lat.,  where  the  maximum  penetration 
of  frost  M  as  found  to  be  102  inches.  The  comniitteo  was  reappointed,  and 
its  further  reports  will  be  looked  for  with  interest. 

Very  important  work  was  got  through  on  Monday.  The  scope  and 
teaching  of  Geography  were  under  debate  for  several  hours^  and  provoked 
some  admirable  speeches.  Professor  Boyd  Dawkins  sketched  the  geological 
geography  of  Great  Britain  in  the  Archtean  and  Silurian  periods,  poiDting 
out  the  changes  in  position  of  the  ooast-luie  of  the  old  continent  of  Arcfam» 
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Ho  cornplaincd  tha.t  hitherto  geographers  had  greatly  neglected  this 
department  of  their  science  ;  a  statement  which  reference  to  the  first  two 
volumes  of  tlie  Scottish  Geographical  Magazine,  would  eiisily  confute.  Mr. 
H.  J.  Mackinder,  the  newly  appointed  Reader  in  Geography  at  Oxford, 
protested  against  such  a  purely  geological  paper  being  read  to  the  section. 
Geography,  he  said,  owed  much  to  the  results  of  Geology,  nothing  to  its 
methods. 

Ish:  E.  G.  Ravenstein  read  the  Report  of  the  Committee  on  the  Study 
of  Geography  at  Oxford  and  Cambridge,  whicli  has  completed  its  lalxmrs 
successfully,  and  secured  adequate  recognition  of  Geography  as  a  science 
at  the  two  great  English  universities.  Mr.  Mackinder  followed  with  a 
dear  and  definite  statement  of  his  views  on  the  teachmg  of  (Geography  in 
the  nnirenltiefl.  He  would  give  two  eonnee  of  leettiree,  one  on  the 
ptxooipieB  of  Geography,  the  other  on  the  Geography  of  a  epeetel  region. 
In  the  first  course  the  methods  and  principles  of  geographical  obeervatioii, 
reasoning,  and  exposition  would  be  laid  down ;  and  the  fnndamenUl 
facts  of  physiography  described  from  the  geographical  standpoint,  The 
discussion  turned  hurgely,  as  might  be  expected,  on  the  relation  of 
Geography  to  Geology  and  other  sdences,  and  doubts  were  expressed  si 
to  whether  the  newly  appointed  Header  could  esny  out  his  scheme  of 
teaching.  To  this  Mr.  Mackinder  replied  that  the  practicability  of  hit 
methods  had  already  been  proved  in  the  course  of  a  series  of  successfol 
University  Extension  Iccttu  cH. 

The  remainder  of  this  sitting  was  occnpied  with  papers  of  theusoil 
special  tjrpe,  which  gave  little  opportunity  for  diffeience  al  opinion. 

It  was  determined  to  take  the  remaining  eleven  papers  on  Tuesday,  a 
decision  which  was  to  be  regretted,  as  the  greater  number  were  so  hastily 
nin  through  as  to  leave  it  an  open  question  whether  it  would  not  have  beon 
better  for  their  authors  to  ha^'e  withdrawn  them  altogether.  Abundant 
time  was  devoted  to  the  series  of  dissertations  and  discussions  on  maps,  and 
the  readers  of  the  first  five  papers  had  no  cause  for  complaint.  The  Com- 
mittee on  a  Bathy-Hypsographical  Map  of  the  British  Islan'ls  and  Sur- 
rounding Seas  reported  on  their  work.  It  has  been  resolved  tiiat  the  land 
and  sea  be  contoured  at  e(|ual  intervals,  as  referred  to  the  Ordnance  datum 
level,  and  that  colour  be  used  to  bring  out  the  space.";  lut  ween  the  contc  ui 
lines.  A  number  of  specimen  maps  of  the  Medway  and  the  Linnhe  Locii 
districts  were  shown  coloured  according  to  different  principles,  the  most 
eflfc'ctive  being  that  in  which  the  colours  of  the  rainbow  were  employed 
in  their  natural  order.  Captain  S,  11.  ^^  ilkinson  pointed  out  some  defects 
of  the  Ordnance  Survey  Maps  in  a  paper  which  occupied  three-ijuarten 
of  an  hour,  but  was  summarised  in  three  lines  : 

**The  Ordnance  Sur\'ey  does  not  give  us  detailed  maps  of  Greet 
Britahi  on  scales  reduced  from  I  r  63,000,  which  are  much  wanted. 

*'The  representation  of  the  ground  in  both  the  l-inch  and  the  6-incfa 
maps  is  inadequate.'' 

The  discussion  on  this  paper  was  extremely  animated,  many  oni>> 
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aunu  of  the  Surrey  being  pointed  out  by  other  speakers.  Sir  Gharies 
Wilson,  in  defending  the  work,  said  that  the  mngB  in  future  would  be 
contoured  below  aet^level,  bat  he  did  not  reply  to  a  question  as  to  the 
deUneation  of  deep  rock  basinB  filled  with  fresh  water.  He  vindicated 
the  Ordnance  Sonreyas  to  m&thematioal  accuracy  and  correct  publication, 
showing  that  it  compared  favourably  with  the  real  work,  though  perhaps 
not  with  the  artistic  finish,  of  the  maps  of  any  Continental  government ; 
but  he  complained  that  in  every  attempt  at  improved  methods  or  increased 
efficien<7  the  Survey  was  checked  by  the  false  economical  views  of  the 
Treasury,  or  the  unreasonableness  of  the  House  of  Conunons. 

Mr.  Trelawney  Saunders  pointed  out  that,  after  all,  not  the  surveyors, 
but  the  people  of  Great  Britain,  who  complained  of  the  maps,  were  to 
blame  for  all  defecte.  Let  them  move  Parliament,  and  any  reform  could 
be  carried  out. 

Sir  Charles  Wilson  then  gave  a  short  account  of  the  origin  of  the 
Ordnance  Survey  in  the  year  1747,  at  Fort  Augustus,  wheu  military  roads 
were  hcing  constructed  through  the  Highlands,  and  of  its  suhsefjuent  pro- 
gress. He  enlarged  on  the  value  of  the  cadastral  survey  on  the  scale  of 
25  inches  to  a  mile,  as  applied  to  land  legislation  in  Ireland. 

The  Geographical  and  Geological  Surveys  of  the  United  States  were 
described  by  Mr.  Josiah  Pierce,  junr. ;  and  other  papers  of  greater  or  less 
importance  were  brought  forward. 

Atluiiral  Sir  Erasmus  Ommauney,  in  Llic  li\  u  minutes  allotted  to  1dm, 
gave  a  brief  and  hurried  summary  of  the  report  of  the  Antarctic  Com- 
mittee, but  no  discussion  on  it  was  allowed.  The  importance  of  Antarctic 
resesrdi  frtNU  tiie  pdaU  of  scientific  geography,  meteorology,  and  genersl 
physios  is  difficult  to  overrate,  and  has  certainly  been  greatly  under- 
estimated at  the  Manchester  meeting.  A  detsiled  statement  of  the 
piesent  position  of  the  question  will  be  given  in  the  Magaziw, 

It  ie  impossible  to  give  in  a  few  words  a  clear  idea  of  the  advances 
of  Geography  described  in  the  sittings  of  Section  E.  The  growing  diffi- 
cnlty  of  defining  Geography,  and  the  incresaing  necessity  of  finding  some 
dividing  line  from  Geology  especially,  were  often  expressed.  The  value 
of  the  map  as  the  basis  of  Geographical  teaching  was  more  fully  recog- 
nised, and  the  necessity  of  cartogn^hical  reform  so  long  felt  seems  at 
last  to  be  resulting  in  practical  improvements.  Africa  still  claimed  most 
attention ;  but  more  prominence  was  given  to  questions  of  economic  and 
social  interest  than  to  exploration  of  new  ground.  The  popularity  of 
Section  £  is  great,  because  it  is  not  sharply  cut  off  from  A,  C,  D,  f ,  G, 
and  H,  but  forms  a  sort  of  common  ground  where  specialists  may  meet 
and  talk  without  special  knowledge  to  boast  of,  or  peculiar  ignoranee  to 
make  them  ashamed. 

The  Hand-book  to  Manchester,  published  by  the  Association,  unfor- 
tunately presents  a  sorry  coutmst  both  in  bulk  and  quality  to  the  Bir- 
mingham Hand-book  of  last  year.  The  infoi ination  given  rejjardiug  the 
city  and  its  surroundings  is  scant ;  and  some  of  the  writers  are  apparently 
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much  more  familiar  with  what  thej  describe  than  with  how  to  dwcnbo 
it.  It  would  be  unwise  to  put  the  book  in  the  hmds  of  a  foveigner  who 
desires  to  leam  to  speak  English  grammatically. 

If  the  weather  during  the  Association  Meeting  was  inclement,  it 
served  only  to  bring  out  the  careful  forethought  of  the  Local  Gommittea 
who  had  planned  so  well  for  the  comfort  and  convenience  of  the  visitors. 
The  hospitality  of  the  Manchester  people  was  worthy  of  the  occasion ; 
and  the  entertainments  in  the  lioyal  Jubilee  Exhibition,  the  Town  Hall, 
Peel  Park,  and  elsewhere,  were  cairied  througli  with  [rroat  success.  The 
excursions  also  on  Saturday  and  Thursday  were  in  most  cases  well 
attended,  and  thoroughly  appreciated. 


CURRENTS,  ICE,  WINDS,  Etc,  OF  ICELAND.^ 

It  is  well  known  to  all  mariners  of  the  northern  seas  how  difficult  a?i<! 
dangerous-  it  is  to  navigate  the  waters  contiguous  to  the  shores  of  Icelarni, 
and  that  tlic  difficulties  and  (hmgers  are  due  to  the  insutiicient  knowledge 
they  possess  a.9  to  the  hydrographic  relations;  to  the  want  of  detailed 
mapn  and  technical  directions  for  na\ngation ;  to  the  peculiar  magnetic 
conditions,  and  the  conditions  affecting  the  currents  and  ice,  which  are 
not  less  peculiar;  to  tlio  violent  storms,  thick  foggy  weather,  long  nights, 
and  the  absence  of  lighthouses  on  the  shores.  Setting  aside  certain  short 
notices,  there  appear  to  be  only  two  jjublications  of  recent  times  which 
deal  with  this  subject,  viz.,  Lieutenant  C.  F.  Wandel's  Bcmarbiiiujer  iU 
Beseilingeh  aj  Ishnds  Kyder  and  Thoroddsen's  Dm  (h  uixUindska  Drifisen  rid 
Island.  The  former  contains  the  results  of  observutions  and  experiences 
affecting  the  currents  and  tides,  the  fogs  and  weather,  during  a  three 
years'  cruise  in  Icelandic  waters  ;  the  latter  treats  of  the  ice  whi<^  visits 
the  island  nearly  every  year,  and  is  based  upon  information  afforded  by 
native  writers  during  a  period  of  nearly  700  years,  going  back  to  the 
beginning  of  the  thirteenUk  century. 

OvoFteids  and  7V<fef.— The  tides  make  a  complete  drenit  of  the  iaiand, 
the  flood-tide  following  the  sun,  the  ebb  going  in  the  opposite  directi<m. 
On  the  west  coast  the  flood-tide  proceeds  northwards,  entering  aU  the 
fjords  on  their  southern  side,  and  emerging  from  them  on  their  northern 
side.  The  ebb-tide  flows  southwards,  entering  the  nortfaem  side  of  the 
fjords  and  coming  out  along  their  southern  side.  The  flood-tide  then 
passes  in  succession  along  the  north  coast  eastwards^  the  east  coast  south- 
wards, and  the  south  coast  westwards.  The  ebb-tide  of  course  drcuite 
the  island  in  the  corresponding  opposite  directions.  The  initiation  of  ebb 
and  flood  does  not  take  place  off  Iceland  with  the  regularity  which  it 
displays  off  the  English  coasts,  for  instance.   This  seems  to  be  partly 

>  Szoerpted  and  abridged  from  A»nakn  dtr  Hydrogngtki^,  H«ft  7, 1887* 
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doe  to  the  iaobted  pontion  of  the  idaod  in  the  midst  of  a  wide  ocean, 
where  its  sitoation  exposes  it  more  freely  to  storms  and  bad  weather,  sad 
psrtly  to  its  eortent  snd  its  high  moimtsini^  which  lotm  a  shsrp  meteoro- 
kgiesl  line  of  demsmtiion,  so  shsrp  that  an  essteriy  stonn  can  rsge  on 
the  south  oosst  oontemporsneonsly  with  a  westerly  stoim  on  the  north 
cosst.  Owing  to  the  influence  of  the  constant  oceanic  currents  which 
iwcep  round  the  northern  ahoree  of  Iceland,  the  flood-tide  is  generally 
mach  more  powerful  than  the  ebb-tide.   The  ebb-tide  indeed  sometimes 
Ml  to  appear  at  all,  especially  when  south  and  south-west  winds  have 
been  constant  for  any  length  of  time.  On  the  east  coast  the  tides  are  con* 
siderably  weaker  than  on  the  west  coast;  whereas  tho  di (Terence  between 
high  and  low  water  on  th'^  west  coast  amounts  to  16  feet^  on  the  east 
coast  it  rarely  exceeds  7^  feet   The  shores  of  Iceland  are,  so  far  as  is 
yet  known,  washed  by  two  constant  oceanic  currents.    (1)  A  warm 
Atlantic  current  flows  northwards  along  the  west  coast,  and  then,  turning 
eastwards,  skirts  the  north  coast.    This  is  confined  on  the  west  and  north 
by  the  coM  Polar  current  that  runs  along  the  east  side  of  Greenland, 
and  sends  otl"  {2)  a  branch  which  washes  the  easffrn  shore  of  Iceland.  It 
is  not  known  liow  far  the  Polar  current  is  distant  from  the  west  coast  of 
Iceland  ;  but  a  cold  current  has  been  observed  85  miles  north  of  North 
Cape.    The  warm  Atlantic  current  meets  tlie  branch  of  the  cold  Polar 
current,  coming  from  the  north-east,  about  the  longitude  of  Melrakkasletta. 
It  then  bends  first  north,  then  west,  and  finally  meets  tho  main  Polar 
current  otV  the  east  of  Greenland.    Meanwhihi  the  Iceland  branch  of  the 
Polar  current  passes  tiuwii  the  east  coast,  then  along  the  south  coast, 
getting  gradually  narrower  and  narrower,  and  eventually  disappears  in 
Faxa  Bay.    On  the  east  ami  south  it  is  limited  by  tlie  warm  AtLintic 
current  which  flows  between  Iceland  and  Norway.     Being  bordered 
OHk  each  side  by  a  belt  of  warmer  water,  this  Polar  current  seldom  brings 
down  ice ;  it  is,  in  fact,  only  a  superficial  current^  whose  breadth  con- 
tinuaUy  changes.  The  temperature  of  its  water,  even  when  taken  at 
short  intervals,  showed  great  and  rapid  fluetuationa  The  exirtence  of 
the  coirent^  70  to  90  miles  from  land,  becomes  suddenly  apparent  by  a 
lall  of  3*  to  5*  in  the  temperature.   This  faD  in  temperature  may  also, 
perhaps,  be  partly  attributed  to  the  fact  that  numerous  rivere  discharge 
their  icy  oold  waters  into  the  sea  on  the  east  and  south  sides  of  the 
iahmd.   Thus  the  permanent  oceanic  currents  coincide  in  direction  with 
the  tidal  currents,  and  so  justify  the  saying  of  the  Icelanders  that  their 
island  is  always  girdled  with  a  strong  current  flowing  round  it  parallel  to 
the  sun's  course.  Almost  next  to  nothing  is  known  about  the  currents 
on  the  east  and  south  coasts. 

Ice  and  IVeaUier. — The  ice  w  liich  gathers  round  the  coa^^ts  of  Iceland 
comes  both  from  Greenland  and  from  Spitsbergen,  generally  from  the 
former.  This  always  appears  first,  and  consists  of  large  sheets,  fused 
together,  often  to  a  thickness  of  30  feet  or  more.   The  ice  which  comes 
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from  Spitibeigen  mostly  baa  the  form  of  ieebetga.  Both  kindi  of  ioe 
make  thoir  appearanoe  OH  the  noiih-wMt  coast,  near  North  Cape^  and  ars 
earned  thence  hy  the  preyaOing  eiurents,  the  icebergs  for  the  moit  part 
going  south  with  the  Polar  stream,  whilst  the  paok-ioe  mores  eastwaids 
along  the  north  coast  with  the  warm  Atlantic  eoirent.  When  the 
tee  appeals  early  in  the  year — January  or  Fehruaty — it  goes  away 
early,  and  proves  but  little  detrimental  to  vegetation  and  to  naviga* 
tion.  If  it  comes  later  than  March,  the  coast  frequently  remains  ice- 
bound nearly  all  through  the  summer,  not  getting  free  until  towards 
the  end  of  August.  During  the  months  of  September,  November,  and 
December  the  shores  of  Iceland  are  n'^arly  always  free  from  ice  ;  it  has 
never  been  seen  in  October.  Ice  which  hiku  entered  the  bays  is  sometimes 
preveiirj  I  by  the  headlands  from  cominLT  out  again.  If  then  the  north- 
east wind  seta  in,  the  ice  <^ets  -^vt  Ill  I  in  so  titditly  that  it  can  only  be 
liberated  again  after  a  long  interval  by  the  comt)ined  action  of  wind  and 
currents.  During  the  time  that  ice  is  drifting  along  the  ^iioreti  the 
weather  is  always  very  unsettled  and  stormy — rain,  mist,  and  snow  pre- 
vailing. But  once  the  ice  has  got  set  fast,  the  weather  generally  becomes 
more  constant  and  quieter,  with  sharp  frosts.  North  winds  arc  almost 
always  attended  with  fog  ;  and  the  east  coa.st  is  more  subject  to  fogs  tharj 
the  north  coast.  And  uliliough  all  winds  alike  bring  fogs  with  them, 
this  is  especially  the  case  with  the  west  wind  ;  and  these  last  are  the  pie* 
▼ailing  winA»,  In  the  year  1874  there  were  222  days  on  which  the  iHiid 
Uew  from  the  weai.  Moreoyer,  west  winds  depress  the  fog  downwaida* 
so  that  it  clings  close  to  the  earth,  whereas  with  an  east  wind  a  atrip  of 
open  sespway,  half  a  mile  wide,  is  generally  left  between  the  fog  and  the 
shore.  This  holds  good  of  the  northern  part  of  the  eaat  eoaat ;  hat 
further  aouth,  circnmstanceB  change  again :  west  and  south-west  winds 
bring  fafr  weather,  whilst  winds  from  the  sea  bring  rain  and  fog.  On 
the  south  eoast^  fog  is  more  seldom  seen,  and  on  the  west  coast  hardly 
ever  at  all  The  barometer  is  a  less  reliaUe  indicator  of  the  weather  in 
loekmd  than  in  other  places.  This  is  partly  owing  to  the  high  meoo- 
tains ;  for  whilst  in  one  fjord  there  may  not  be  a  breath  of  wind  stiirini^ 
in  another  inmiediately  contiguous  to  it  a  fresh  breese  may  be  blowings 
without  the  barometer  indicating  the  least  difference  in  the  two  fjorda 
Between  the  barometrical  reading  within  a  fjord  and  that  in  the  open 
sea  adjacent  there  generally  exists  a  difference  of  one  to  two  mm. 
The  summits  of  the  mountains,  however,  furnish  some  indieatton  of  im- 
pending changes  in  the  atmospheric  conditions.  When  they  are  entirely 
free  from  clouds,  or  only  girdled  by  loose  light  cloud-flocks,  calm  and 
good  weather  may  be  expected;  but  if  their  summits  are  closely  en- 
veloped in  dense  masses  of  cloud,  the  streamers  of  which  hang  down  the 
mountain  sides,  it  is  a  premonition  that  bad  weather  is  brewing.  All 
round  the  coasts  of  Iceland  it  may  be  taken  as  a  general  rule  that  the 
wind  increases  as  the  water  rises,  and  that  the  maximum  height  of  the 
tide  is  higher  in  the  evening  than  in  the  mornings    The  most  favourable 
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period  for  Dftvigating  the  coastal  wvten  of  the  island  la  from  laft  April 
to  ISth  Oetober ;  but  naTigation  here  is  at  all  times  attended  ^th  con- 
siderable danger. 


GEOGRAPHICAL  NOTE& 
EUROPE. 

Poptilation  of  Belylnm-— On  the  31st  of  December  LSSG  the  total  population 
ui  l>elgium  wa«i  5,909,i>75.  Ab  the  area  of  the  kingdom  is  11,370  square  miles, 
the  density  of  the  population  amounts  to  519*8  persons  to  the  sqnaie  mOe. 
From  the  establishment  of  the  kiogdom  in  IfiSl,  when  it  had  a  population  of 

3,785,000,  the  number  of  its  inhabitants  rose  to  4,073,000  in  1840  ;  4,426,202  in 
1650 ;  4,731,990  in  18G0  ;  5,088,000  in  1870 ;  and  5^20,000  in  1880.— Ze  Mow, 

Giogr.,  14th  August  1887. 

Tno  Corinth  Canal  and  Lake  Copals.— Mr.  Francis  Carew,  of  the  British  Lega- 
tion at  AtlKTi'-,  in  liis  report)  Annnnl  Series,  1887,  No.  194)  on  the  finances  of 
Greece,  remarks  that  "  it  may  not  be  out  of  place  to  alhule  to  two  y;reat  works, 
uue  of  which  is  on  the  liighroad  to  comjiletioii,  and  the  other  of  which  will 
shortly  be  commenced.  The  fint  of  these  is  the  piercing  of  the  Isthmos  of 
Corinth,  and  the  other  the  draining  of  the  maisliy  district  round  I^dce  Oopais 
(Lake  Topolias),  both  of  which  undertakin^B  should  hirgely  contribute  in  vari- 
ous deuces  to  the  welfare  of  the  country.  Tlie  piercing  of  the  Isthmus  of 
Corinth,  which  may  be  justly  regarded  as  one  of  the  great  engineering  triumphs 
of  the  century,  was  commenced  in  1882,  and,  according:  to  the  original  contract, 
should  have  been  completed  in  the  spring  of  next  year.  Uwmg,  however,  to 
unfcneseen  difBeulte  which  haveprosented  themselTes,  its  final  completio^i  will 
now  be  defened  to  a  later  period.  The  mam  difficulties  in  its  construction  are, 
howeyer,  now  surmounted,  and  the  opening  of  the  canal  to  general  trafSc  is 
only  a  question  of  time.  Although  Austria  is  the  country  which  will  reap  the 
largest  benefit  from  it,  tho  ailvantnges  which  it  will  confer  on  the  Greek  coasting 
trade  are  very  considerable,  and  Greek  conmiLire  in  ^;cneral  will  doubtless 
thereby  acquire  an  additional  stimulus.  The  Uruining  of  Lake  Copais  will  effect 
the  reclamation  of  about  27,000  acres  of  most  yaluable  land.  It  i*  abcut  to  be 
undertaken  by  an  English  company,  who  are  on  the  point  of  taking  it  over  tnm 
the  original  French  company ;  and,  whaterer  may  be  its  results  as  a  financial 
operation,  the  advantages  of  the  ultimate  addition  to  this  part  of  the  country  of 
such  a  hir^o  extent  of  valuable  soil,  with  its  accumulated  fertility  of  hundreds 
of  years,  cannot  be  doubted. 

ASTA. 

Russian  Expedition  to  Transcaspia  and  North  Khorasan. — At  the  instigation  of 
Prince  Dondukoti-Korttakoif,  Governor  of  the  Caucasus  provinces,  and  other  high 
officials  of  the  Russian  empire,  an  expedition  was  planned  in  1885  for  the  ex- 
ploration of  the  newly  conquered  tetritoty  beyond  the  Caspian.  The  ofegects  for 
whidi  the  expedition  was  otganiscd  WMO^l)  to  study  the  general  physical 
geography  of  the  south-west  portion  of  the  former  Aral-Caspian  basin,  and  the 
mountain  systems  which  belong  to  it  ;  (2)  to  investigate  the  general  geologj^  of 
the  region  indicated,  as  well  as  to  examine  what  resources  (such  as  salt,  naphtha, 
sulphur)  it  contained,  which  might  eventually  prove  to  be  of  commercial  value ; 
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(3)  to  itndy  the  fiuma  and  flom.  Dr.  G.  Badde,  Bireotor  of  the  OtnoMiyi 
Mmeum  and  Public  Library  at  Tiflis,  was  selected  aa  leader  of  the  undeitikiflg, 

and  took  charge  of  tho  botanical  work  ;  and  lie  was  assisted  by  Dr.  A.  Walta 
(in  the  place  of  M.  M.  Smirnoff),  zoologist,  and  M.  A.  M.  Konshin,  mining 
enpinoer,  -who,  since  the  year  1881,  had  been  labouring  in  pursuit  of  his  calling 
iu  the  regioQB  to  be  studied,  and  waii  well  acquainted  with  them,  having  travelled 
over  them  In  nearlj  every  diredioo.  A  prelimintry  aooount  of  the  ramltoor 
this  important  expedition  is  pnhltahed  in  the  last  two  ianiee  (Not.  8  and  9) 
of  Tol-  XXX.  of  Pi/cnnann's  MUteilunfjen-  The  labours  of  the  gentlemen  c<»' 
cerned  are  described  by  eaeli  in  turn.  After  a  brief  introduction  by  Dr.  Radde, 
M.  Konshin  treats  at  conf-idrrable  length  of  the  geology,  dividing  hi.?  paper  into 
three  parts,  of  whicli  the  titles  are— I.  The  Mineral  Wealth  of  Tran.scaspia ;  11. 
Geologico-Orographicui  Account  of  the  Mouutaina  and  Cultivated  Tracts  of 
Transcaapia  ;  III.  The  Deserts  of  TiaiiacMpia  and  the  Ancient  Bed  of  the  Amu- 
Daiia.  The  oondudtng  portion  of  the  report  eonabte  of  Dr.  Badde  and  Jf. 
Waltei's  aooount  of  the  soologicel  and  botanical  results,  toitether  with  notiee»of 
the  routes  and  general  remarks  on  the  physical  geography.  An  ezoellent  nsp 
aeeompanies  the  report. 

lartnqoako  at  Teniole.— Daring  the  month  of  June  the  town  of  Vt  rnoie,  a 

place  of  about  17,000  inhabitants,  situated  in  Central  Asia,  in  the  Russian 
province  of  Semiriet.^hensk,  was  visited  by  several  earthquake  shorks.  The 
first  tremor  waj*  noticed  at  half-past  five  in  the  morning  of  June  fnh  ;  hut 
although  it  awoke  everybody,  it  was  only  of  a  tritling  nature.  A  quarter-of-aa- 
hour  later  this  was  followed  by  the  principal  shock,  which  lasted  from  two  to 
three  minutes,  and  was  attended  with  much  more  serious  consequences.  Of  Uw 
2500  dwellings  which  the  town  contained,  1700  were  thrown  down,  killqg 
more  than  SOO  persons.  AU  the  surrounding  district  felt  the  eflfects  of  the  cod* 
cnssion.  Numerous  crevir*:;;  were  made  in  the  mountain  sides,  and  at  their 
foot,  some  of  these  last  lieiiig  liUed  with  hot  water.  The  total  number  of  persons 
wlio  perished  is  estimated  to  have  exceeded  800.  Otlier  shocks,  but  It^ss  severe, 
occurred  on  the  21st,  22d,  and  26th  of  June.  A  scientific  expedition  under 
if.  MutcfaketoflT,  Professor  of  the  School  of  Mines  at  St  Petenburg,  is  about  to 
proceed  to  Vemoie,  fur  the  purpose  of  studying  the  phenomena  and  remtUi 
of  the  earthquake.— J>  ifouv.  Oiog^^  14th  August  1887. 

Ballwaj  la  OUaa.— The  Imperial  GouncU  of  China  have  at  last  authorised  the 

construction  of  a  double  railway  from  Tien-tsin  to  Takn,  a  distance  of  forty-fire 
miles.  The  line  will  not  cost  much,  as  the  country  to  be  traversed  is  absolutely 
flat.  The  contractors  hopi;  in  time  to  obtain  a  concession  for  carrying  the  line 
to  the  capital  of  the  enijjire,  Fekin,  a  distance  of  74^  miles  further,  though  there 
the  co.st  of  construction  would  be  greater  owing  tu  the  numerous  canals  that 
would  have  to  be  crossed. — Annals  de  P Extreme  Orient^  September  1887. 

Mindanao  (PhUlppises). — This  island  is  the  second  of  the  group  inclufled  in 
the  Philippine  Archipelago.  It  was  discovered  by  Legazpi,  and  lies  betweta 
9°  49'  30^  and  5*  85'  north  latitude^  and  ISl*  63' 48'  and  isr  5'  15'  east  iongitndei 
and  has  a  total  superficies  of  34,250  square  miles.  Its  eztensiye  coasts  sie 
washed  by  the  seas  of  Mindoro,  Oelebes,  and  the  Pkoific  Amongst  its  i  uj  r- 
one  rivers  and  lakes  the  principal  are  the  Agusan,  called  at  its  mouth  the 
Butuan,  which  has  a  length  of  125  mile??,  for  the  most  part  nnviL'able  ;  the 
Pulangui  or  Rio  (iraiide,  which  rises  in  the  lakes  of  Liguasau  and  Butuaa 
(Buluan  1),  and  <lischarges  its  waters  into  the  ocean  after  a  course  of  75 
miles,  navigable  at  certain  seasons  for  vessels  of  12  to  14  feet  draught ;  the 
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Gagayan,  with  a  length  of  more  than  83  miles ;  and  the  Iligiui»  which  originates 
from  Lake  Lanao  (62  miles  in  circumference).  Lake  Liguasan  has  a  periphery  of 
43  miles,  and  Lake  Butuan  the  snme.  Mindanao  is  crossed  by  four  chains  of 
niouutains.  The  first  stretchi  s  m  a  north-south  directi  n  along  theeastem  side 
of  the  island  from  between  Surigao  and  Butuan  to  Cape  St.  Augustine,  and 
leaches  its  lughest  altitude  in  Bf  omit  Gahlati.  The  second  lies  to  the  west  of 
the  first,  and  runs  parallel  to  it  from  the  MoaatainB  of  Hingog,  on  the  west  of 
the  river  Agusan,  in  the  north,  to  the  Bay  of  Sanmgani  in  the  south.  Its  onl- 
minatiog  point  is  I^Iount  Pantadon.  The  third  range,  which  starts  from  the 
volcano  of  Apo  (8819  feet),  stretches  north-westwards  as  far  as  the  head  of  the 
Bay  of  i'anguii  The  last  range  originates  at  Point  Canity  on  the  cast  coast,  and 
proceeds  westwards,  crossing  the  three  chains  already  mentioned  and  dividing 
into  several  subsidiary  ranges ;  then,  after  traversing  the  isthmus  that  is  washed 
hy  the  Bays  of  Psngoil  and  lUana  on  the  north  and  south,  it  terminates  at 
&mboanga,  the  westernmost  extremity  of  the  island.  The  natursl  fertility  of 
Mindanao  is  turned  to  but  little  account,  for  of  the  total  area  less  than  64,000 
acres  are  cultivated.  The  chief  products  of  the  soil  are  coffee,  cocoa,  cotton, 
sugar-cane,  and  tobacco,  of  -R-hich  only  the  fir«t  three  nre  !rroT,vn  m  guthcient 
quantity  f'^r  cxjiort.  Gold  i»  Ibund  in  the  diBtricta  of  Misamis  ami  Surigao. 
The  annual  imports  umouut  to  about  800,000  dollars  in  value.  The  population 
of  the  entire  island  numbers  somewhere  about  840,00a  Of  these,  aocording  to 
uupnl^Bhed  documents  prepared  by  the  Jesuit  missionaries,  360,000  ate  Negritos, 
who  dwell  in  the  plains  and  along  the  banks  of  the  rivers  and  lakes,  and  are 
decidedly  hostile  to  Christianity  and  the  Spanish  rule  ;■  300,000  are  mountaineers, 
who  are  only  partly  under  the  sway  of  Spain;  and  101, "^in  nro  Christian 
fcubjects  of  that  power.  This  last  figure  is  derived  from  the  census  of  1881. 
Amongst  the  Christian  natives  primary  education  is  provided  for  in  45  boys' 
and  40  gurls*  schools.  The  number  who  can  read,  or  resd  and  write,  is  estimated 
at  90,000.  For  administratiTe  purposes  the  island  is  divided  into  fire  districts, 
— -^mboangn,  ^Tisamis,  Surigao,  Davao,  and  Kott^i-bato.  A  sixth  district  is 
constituted  by  the  island  of  BasUan,  lying  south  of  the  western  extension  of 
Mindanao.  The  capital  of  the  island  and  the  seat  of  the  Governor-Qeneral  is 
Zamboaui'B,  at  its  western  extremity.  The  Jesuits  maintain  a  staff  of  more 
than  one  iiuudred  missionaries  iu  Miudauao. — Don  Canga  Argiieiles,  in  Boletin 
dt  la  Soc,  Gtogr,  de  Mddridf  Vol.  xxii.,  Noe.  3  and  4. 

AFRICA. 

fftae  Balaa  HSvls. — At  the  recent  meeting  in  Manchester  of  the  British 
Association  Mr.  Co]ie  Whitehonse  came  forward  with  an  important  paper  on  the 
JKaian  Mceris,  of  which  the  followinfr  if?  nu  abstract: — 

"The  liaian  basin  is  a  depression  to  the  south  and  west  of  the  Fayum, 
between  lat.  28°  40'  and  lat.  28"  30'  K.  Its  nortliem  extremity  is  nearly  on  a  liue 
with  fieni-Sufif,  73  miles  south  of  Cairo.  It  is  oonnected  on  the  south-east  with 
«  narrow  valley,  hitherto  unexplored,  known  as  the  Wadi  Mu^h..  At  previous 
neetings  of  the  British  Association  it  has  been  shown  how  the  author  of  this 
paper  was  led  to  beheve  that  some  such  depression  must  exist,  and  how,  at  first 
alone  and  subsequently  accompanied  by  competent  engineers,  his  observations 
were  verified.  It  was  his  opinion  that  forcisrn  eng:!neers,  about  the  fifteenth 
century  before  our  era,  had  conceived  a  gigautxc  scheme  for  the  regulation  of  the 
flow  (tf  the  Nile  and  the  redemption  of  the  delta,  utilising  a  depression  in  the 
desert  as  a  storsge  resenroir  to  avert  the  exesssive  rise  of  the  river,  and  to  pro- 
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▼ide  for  the  ■eaaon  of  drought  In  Lower  Egypt  there  wre  three  eeefloiuL  Frm 
April  1  to  the  end  of  July  the  discharge  of  the  Nile  is  about  14,000  cubic  M 

per  second,  or  nn  avcms:e  of  about  sixty-two  million  cubic  ynrrls  per  diem.   A  tptt 
high  Nile  dischurpies  3S7,<KK)  cubic  feet  per  second,  averaging  1310  million  cubic 
yards  i>er  diein.    Only  about  one-half  of  the  delta  (2,7r)0,(X)0  acres)  is  under 
cultivation  for  want  of  sufiicieDt  wat«r.    lu  the  province  of  Gharbieh  alone  the 
area  of  knd  capable  of  being  reeUimed  ii  reported  by  Ifr.  WiUiam  WfUooeb 
to  be  over  600,000  acm.  Ten  ahillinge  an  tore  ia  the  tax  paid  bj  inferior  land 
in  Egypt.   If  the  summer  supply  in  the  Nile  werr  sulHcient  for  the  irrigation  cf 
all  tlio  land,  2  530,000  acree  could  be  reclaime<l.   The  Egyptian  Government  re- 
quested Mr.  Cope  Whitehouse  in  December  1886  to  cany  out  further  survers, 
and  detailed  engineers  to  work  under  his  direction.    A  line  of  levels  was  nm 
from  Mazurah  on  the  Canal  of  Joseph  (Bahr  Yusuf)  sixteen  milea  to  the  west 
At  the  sixth  mile  the  desert  is  177  feet  above  the  Kile  valley ;  at  the  ninth, 
606  feet;  at  the  fifteenth,  430  feet ;  and  at  the  eixteeath,  the  Wadi  Mo^ 
ia  about  0^  feet  below  high  Nile  at  Beni-Suef  (photographs  shown).    This  line 
was  continued  to  the  NW.  into  the  Wadi  Raian,  down  to  the  level  of  the  sea. 
It  was  checked  by  a  line  to  the  SE.  and  E.  back  to  the  Bahr  Ynsuf.    A  thir  l 
line  of  levels  was  run  between  the  Gharaq  and  the  JJni  iTi  Iju.sin.s,  wiiich  showed 
that  at  the  level  of  high  Nile  {ca.  9Sh  feet)  these  two  iiasius  are  connected  b? 
a  narrow  defile.   Another,  and  fourth,  independent  line  of  levels  was  carried 
from  the  west  end  of  the  Birket  eUQaemn,  whose  aiirfiMe*level  had  been  pie* 
viooflly  established  as  *131  feet,  or  about  390  feet  below  high  Nile.  If^jcr 
Sarteee,  detailed  by  the  War  Office,  at  the  request  of  Sir  0.  Scott  Moncrieff,  to 
accompany  Mr.  C^ope  Whitehouse,  draiiudited  a  map  with  on t'uirs,  which  irive 
the  following  data  for  so  much  of  the  depression  as  is  below  the  Nile  and  avail- 
able as  a  storage  re^^ervoir.    .Surface  at  +  9B^  feet  (above  sea),  131 5  millit  n  s<iu;ire 
yards ;  average  depth,  nearly  98^  feet ;  contents,  40,630  million  cubic  yards. 
Major  Western,  R.E.,  Dinetor-General  of  Works,  having  been  directed  to 
eiamme  the  whole  project,  prepared  an  elaborate  and  most  valuable  report^ 
ahowing  that  a  further  supply  of  86  million  enlnc  metres  j^er  diem  for  100 
days  would  meet  all  the  requirements  of  Lower  Egypt   This  could  be  effected 
by  filling  the  Raian  bu'^in  at  the  tinse  of  high  NiV,  ♦-losin_'  the  canal  of  supply 
until  the  end  of  Jainiary,  when  ^;  *   lifference  iKftween  tiie  water  in  the  re<er 
voir  and  the  river  (about  it»  feet)  would  i)errait  a  sufficieut  amount  to  flow  back 
by  the  same  oanal.    All  ol^ec^oua,  aueh  aa  evaporation,  leakage,  deposit, 
infiltration,  impregnation,  loss  of  bead  were  eonsidered,  and  ahown  to  be  of  no 
eerions  importance.  The  project  is  pronounced  by  the  higfaeet  authority  in  all 
respects  feasible.   It  is  estimated  that  less  than  £1,000,000  would  suffice  for 
the  works,  which  would  consist  of  a  ennnl  norocs  the  Nile  valley  nenr  Fe>lin,  the 
improvement  of  the  Bahr  Yusuf,  an  embankment  and  basins  in  the  Nile  valley, 
a  cut  or  tunnel  of  less  than  three  miles  between  the  Nile  valley  and  the  (Jliaraii 
basin,  an  embankment  of  twenty  miles  to  guide  the  water  into  the  Eaian  ba^in, 
with  incidental  expensea  for  gates,  bridges,  eta    It  ia  estimated  that  the 
revenue  would  amount  to  about  two  millioni  eteiling,  and  the  eoot  of  main- 
tenance would  be  inconsiderable.   These  researdics,  therefore,  represent  a  capital 
value  of,  say,  £50.000,000,  and  are  believed  to  bo  unique  if  regard  is  had  to 
the  historieal,  arcluunloL-i'-nl,  and  geo!:,'rn]  birnl  results,  as  well  as  to  the  purely 
practical  question  of  the  relief  which  woul«l  be  atlbrded  by  an  addition  of  more 
than  one- third  to  the  available  resources  of  Egypt" 

lilejor  Surtees,  having  been  detailed  at  the  request  of  the  Department  of 
Pttblio  Works  to  accompany  Mr.  Cope  Whitehouse,  draughted  a  m^»  with  eon- 
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tours  of  the  Fayum  and  llaiau  depressions,  a  copy  of  which  was  shown  and 
ezpUdned  in  detail 

The  following  testimcmy  on  the  FeaMlUy  of  the  Satan  Meiervoir  was 

offered  by  Colonel  Ardagh,  R.E.,  C/R, : — "  HaTing  maintained  a  constant  interest 
in  the  investigations  of  Mr.  Cope  Whitehonsp,  and  having  accompanied  him  into 
the  Raian  Basin,  Colonel  Ardn'^h  nt!pr^  the  testimony  of  an  impartial  observer. 
Mr.  Cope  Whitehouse  merits  the  thanks  alike  of  antiquarian?*  as  of  moflem 
engineers  for  bis  researches  relative  to  Lake  Ma'ris.  He  has  discovered  a  basin 
or  depteseion,  which  is  undeniably  capable  of  being  turned  into  a  storage 
reeenroir,  fulfilfing  all  the  purposes  of  the  ancient  Lake  Uesris  at  a  compara- 
tively moderate  cost;  and  the  financial  result  to  l^ypt  of  the  construction 
of  such  a  storage  reservoir,  capable  of  supplementing  the  insufficient  quantity  of 
water  furnished  by  the  Nile  during  the  period  of  low  water,  and  of  thus  enabling 
larger  tracts  of  land  to  be  kept  in  cultivation,  would  represent  a  very  large  profit 
on  the  capital  invested,  and  a  permanent  increase  in  the  produce  of  the  country* 

The  Ancient  Porphyry  Quarries  of  Egypt. — At  the  same  meeting  of  the  British 
Association,  Mr.  W.  Brindley  gave  an  account  of  a  recent  visit  to  these  quarries. 
Egyptian  ])or()hyry  has  been  sought  after  from  the  earliest  tiuke?*,  as  one  of  the 
most  precious  of  building  stones.  Ancient  writers  dillered  as  to  tlie  whereabouts 
of  the  quarries  from  which  that  atone  was  obtained,  and  in  modem  times  they 
were  literally  rediscovered  by  Burton  and  Wilkinson  in  1823»  and  subsequently 
visited  by  Lepsius  in  1845.  The  information  published  by  these  visitors  proving 
of  no  immediately  practical  value,  the  author  determined  to  follow  in  the  foot- 
steps of  Wilkinson,  and,  accompanied  by  his  wifp,  he  came  to  Cairo  in  February 
last.  Having  examined  the  ancient  granite  quarries  at  the  first  cataract,  which 
sup[died  ileep  red,  rose,  and  dark  grey  stone,  which  was  quarried  by  metal  wedges» 
and  not  wood  (as  is  generally  supposed),  the  author  started  from  Keneh  with  a 
small  caravan  and  supplies  calculated  to  last  three  weeksL  Passing  the  remains 
of  several  Roman  stations,  the  author,  on  the  fifth  day,  reached  an  ezcellttDt  wdl 
in  the  charming  Wadi  Kittar,  hemmed  in  on  three  sides  by  precipitous  mountains. 
Soon  after  leaving  this  valley  he  crossed  the  watershed  (2400  feet  above  the 
Nile),  and  then  travelled  along  the  flank  of  the  immense  porphyry  mountain  of 
( leliel  Dukhan  as  far  as  an  oid  Koman  station  with  an  old  fort.  The  moruing 
after  his  arrival  the  author  ascended  to  the  top  of  a  paai  (3100  feet),  without 
having  found  even  a  fragment  of  porphyry ;  but  espying  by  the  aid  of  a  good  field- 
glass  porphyry  odonring  on  the  opposite  mountain  he  resolved  to  go  there,  and 
bis  delight  knew  no  bounds  when  he  found  the  ground  there  strewn  with  pieces 
of  the  most  sumptuous  porphyry,  and  discovered  a  pitched  way  or  slide,  16  feet 
wide,  down  which  the  bl(»cks  were  lowered.  Further  examination  led  him  to  the 
locality  where  the  Romans  had  extracted  their  grandest  masses,  and  he  found 
that  these  quarries  had  yielded  not  only  the  usual  spotted  variety  but  also  the 
biecciated  sorts  and  green-greys.  The  great  quarry  was  at  an  altitwle  of  3660  feet 
above  the  sea,  and  a  road  led  down  from  it  to  an  ancient  town  with  workshops. 
A  path  led  hence  to  the  old  town  in  the  valley,  further  up  which  are  the  ruins  of 
a  Roman  temple.  The  blocks  were  formerly  carried  to  tlie  Xile,  a  distance  of 
f<*i  miles,  but  they  will  in  future  be  conveye'l  by  a  gentle  incline  to  the  Red  Sea, 
which  is  about  20  iiiilt  s  ili-t;iiit.  On  hi^  it  turn  to  Cairo,  the  author  secured  a 
concession  to  rework  thr  *ni;m  it the  terms  of  which  have  since  been  ratified. 

Between  the  Nile  and  tlie  Red  Sea. — At  the  same  meeting:,  ]Mr.  E.  A.  Floyer,  of  the 
Khedivial  Civil  Service,  described  the  country  between  the  Nile  and  the  Red  Sea. 
The  mouuLaiDous  country  between  the  Nile  and  the  Red  Sea  partakes  of  much  of 
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the  interest,  religious,  commercial,  and  antiquni  ian,  which  so  long  has  centred  in 
I^j)t  itself.    Long  before  the  Christian  era  its  mountain  solitudes  and  pictiir- 
e8<|,ue  valleyi^  attracted  the  ophthoi,  or  the  moulu  of  pagauism.  At  a  later  period 
theae  mountoinB  shelterad  ilie  first  Chriatiui  numkB,  and  the  exUting  monagteriM 
of  St.  Anthony  and  St  Paul  wnj  ua  ba^  to  thia  early  age.  A  hundred  miles  to 
the  south  of  them  are  the  mine  of  the  mooaatery  of  the  "  Deaf  Men,"  and  near  it^ 
in  the  beautiful  Kittar  valley,  near  a  crystal  pool  of  water,  and  by  the  side  of  a 
running  stream,  rise  the  ruins  of  a  Catholic  church,  perhaps  consecrated  V»y 
Meletius,  the  Arian  bishop  of  the  Thebaid,  in  tlie  year  3(«J.    To  the  monks  suc- 
ceeded the  convictt)  of  the  Komau  Empire,  who  worked  iu  the  granite  quarries  of 
Hona  Clandianua.  For  1400  yeara  the  aole  route  hetwera  Europe  and  the  far 
Baat  passed  across  these  mountaina,  and  only  eeased  on  the  disooveiy  by  the 
Portuguese  of  the  route  round  the  Gape.  Three  roads,  leaving  the  Red  Sea  at 
Benoice,  Kosseir,  and  Myos  Hoimos,  conveiged  upon  Koptos  on  the  Nile,  and 
were  used  according?  to  circumstances.  The  crowning  interest  of  these  nvnmtains 
lies  in  the  ancient  quarries  scattered  among  their  lofty  peaks  and  windmg  valleys, 
and  which  were  worked  perhaps  five  or  six  thousand  years  ago.   But  for  mauy 
years  a  sleep  has  fallen  over  these  moontiuns ;  the  ring  of  hammers  was  no 
longer  heard,  and  the  wells  along  the  desert  roads  had  become  choked  with  sand. 
Bat  a  period  of  awakening  has  bsgun.  Twenty  yeaia  ago  the  Marquis  of 
Bassano,  with  hia  thousand  workmen,  began  digging  in  the  Gimsa  Well  for 
sulphur;  last  year  a  colony  of  )>eanle(l  miners  set  up  their  derrick^;  :ind  boring 
engines  on  Jcbel  Zeit,  the  oil  mountain  ;  and  last,  the  fine  por|>hyry,  which  can 
be  matched  uowhere  in  the  world,  is  once  more  l>eing  quarried,  and  Mr.  lirindley 
of  London  is  actually  the  direct  successor  of  Epaphroditos,  tlie  imperial  freed- 
man  of  Vigirium,  whom  the  Qreek  inscriptions  show  to  have  been  the  last  leasee 
in  the  year  147  A.D.--^more  than  seventeen  hundred  years  ago. 

Tbe  Emin  Paaba  Relief  Expedition. — Major  Barttelot,  who  was  left  at  the 
c.inip  nt  Yainbuya,  at  the  foot  of  the  Aruwimi  Rapids,  with  a  pirrison  of  about 
100  men,  has  forwarded  tlie  following  information  to  Leopoldville  conceming 
Air.  H.  M.  Stanley's  expedition  :  — 

Major  Barttelot  received  newa  from  Mr.  Stanley,  despatched  about  July 
12th,  after  he  had  made  a  ten  days'  march  from  Yambuya  towards  the  interior. 
Mr.  Stanley  was  at  that  date  still  proceeding  up  the  Aruwimi,  which  he  had 
found  to  be  navigable  up  to  a  certain  distance  above  the  rapids.   Here  he 
launched  a  steel  whale-boat,  which  he  had  brought  with  him,  as  well  as  several 
rafts  manufactured  by  the  expedition,  which  had  bf.^n  utilised  for  convey- 
ing heavy  lu<j;f,'age.    All  the  members  of  the  expeditinii  were  in  good  health,  and 
proviBion»  were  easily  procured  in  the  large  villages  near  the  river.   The  countjy 
through  which  the  expedition  was  passing  showed  a  gradual  rise  towards  some 
high  table-lands.   Another  caravan  of  480  men  was  following  the  expedition  on 
the  left  bank  of  the  Aniwimi ;  the  advance  guard,  consisting  of  40  Zanzibaris, 
under  the  command  of  Lieutenant  Stairs,  being  composed  of  men  lightly 
burdened,  whose  duty  was  to  penrch  for  provisions.    Mr.  Stanley  exp<»cted  to 
reach  Wadelai  in  the  middle  of  Augus^t,  or  even  before.    The  advance  had  beeu 
so  peaceably  accomplished  that  Mr.  Stanley  had  instructed  Major  Barttelot 
that,  should  it  continue  so,  he  would  shortly  send  hiBa-acders  to  follow  tbe 
expedition  by  the  same  route  at  the  head  of  the  hundred  nnn  left  at  Yambnys- 
Major  Barttelot  had  paid  a  visit  to  the  Falls,  accompanied  by  Tippu  Tib,  and 
had  left  a  detachment  of  twenty  men  there.  Tippu  Tib  arrived  at  the  AUls 
Station  on  June  16tb. 
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Aoootding  to  a  Beatei^s  tekgram,  dated  ZaDsibar,  I7th  September,  tidiiigii 
from  the  interior  bad  been  teceiTed  the  previone  day  reporting  that  the 

messengers  who  were  sent  by  the  Consuls  there  to  apprise  Emin  Pasha  of  the 
despatch  of  Mr.  Stanley's  expedition,  and  who  by  Lost  advices  had  reached 
Mlisa,  on  tb<?  eastern  shore  of  Lake  Albert  Nyanza,  have  at  length  Ruoceeded 
in  making  their  way  to  tlie  Pasha.  They  came  up  with  him  at  tlie  southern 
eod  of  the  Albert  Nyauza,  and  joined  his  camp  just  as  he  wu8  returning  from 
hie  expedition  to  the  TTeimgoia  country.  The  newi  they  brought  d  the  dupatoh 
of  the  relief  expedition  nnder  Mr.  Stanley  greatly  eurprieed  Emin  Pasha,  and 
d^ermined  him,  as  }ie  could  not  tell  by  which  route  the  expedition  woaM  eomef 
to  return  to  Wadelai,  having  previously  apprised  the  different  posts  occupied  by 
his  troops,  on  the  western  shore  of  tlic  lake,  of  the  circumstances  which  were 
inducing  him  to  retrace  his  steps.  AVhen  tiie  nu  .-^seugere  who  are  bearers  of  the 
above  intelligence  left  Eruin  Pasha  he  was  in  good  health,  and  was  taking  back 
e  qnantity  of  provisions  from  his  expedition  to  Usnngora.  The  enussaries  of 
the  Gonsula  were  to  have  Tetnmed  to  the  ooaat  immediately  after  eedng  Emin 
Finha ;  but  when  the  time  came  they  refused  to  start,  saying  th^  had  no  wish 
to  expose  ttiemielvcs  afresh  to  the  dangers  which  they  bad  inearred  on  the  way 
*  >  thf  bike,  especially  as  the  routp  h;<*l  becf>me  more  perilous  owing  to  a  fit^rce 
war  being  waged  between  Mwanga,  King  of  Uganda,  and  the  neighbouring 
people  of  Unyoro.  The  troops  of  Mwanga  had  been  defeated  in  two  battles,  and 
the  country  lying  between  Lake  Albert  Nyanza  and  Lake  Muta  Nzige  had  been 
completely  lidd  waste. 

The  last  lettw  fkom  Mr.  Stanlqr— perhape  the  last  for  several  months^waa 
received  by  Mr.  William  Mackinnon  on  22d  September.  It  is  dated  ikom 
Yambuya  (Aruwiini  River),  23d  Jnnc,  and  states  tliat  an  early  start  of  the 
steamers  wa.s  anticipated.  Mr.  Stanley  mentions  a  "  difticulty  "  Major  Barttelot 
had  at  M'Bungu  whilst  escorting  Tippu  Tib  to  Stanley  Falls.  "  Seven  of  Tippu 
Tib's  peojile  were  wounded  while  under  his  escort  at  thitj  village,  and  a  little 
battle  took  place.  The  Soudaneee  landed,  drove  the  natives  into  the  bnsh,  and 
find  If 'Bungu."  Tippu  Tib,  it  appears,  has  experienced  a  eheck  in  establishing 
his  command  at  Stanley  Falls ;  and  it  is  feared  that  some  of  the  Arabs  may 
revolt. 

Dr.  Rol)crt  W.  Felkin  has  received  an  important  letter  from  Eniiu  Pasha, 
dated  Wadelai,  17th  A[iril,  announcing  the  evacuation  of  Lado,  the  burning  to 
the  ground  (through  a  mishap)  of  Wadelai,  and  the  re-occupation  of  Makraka. 
Emin  Ptoha  affirms  his  intention  of  holding  and  remaining  in  his  province,  even 
thoogh  a  relief  expedition  may  reach  him. 

Hie  Wa-Bemb«  (Equatorial  Ali  ica).    J/.  Josset,  a  Catholic  missionary  stationed 

to  the  west  of  Lake  Tanganyika,  iu  a  recent  letter  to  his  superior,  the  bead  of 
African  Misdcos,  makes  mention  of  a  race  of  people,  called  Wa-Bemb^  who 
inhabit  a  range  of  mountains  to  the  west  of  Tanganyika.  They  have  hitherto 
escaped  all  proselytisers,  and  forbid  Arabs  and  Mussulman  Negroes  to  approach 
tlifir  villages,  which  are  constructed  on  the  steepest  crests  of  the  mountains. 
The  tribe  is  divided  into  clans.  They  are  agriculturists,  and  they  supply  with 
grain  all  the  regions  on  the  north-weal  of  the  lake.  They  sometimes  come  down 
into  the  plains  for  the  purpose  of  exchanging  the  produce  of  their  fields  for 
agriealtural  implements  (spades,  etc)  and  lanoee ;  but  their  visito  are  of  short 
dtuatico.  Their  country  is  said  to  be  densely  populated,  and  their  villages  to 
eitend  over  a  space  of  S4  miles.— September  1B87. 

Camtroona. — In  the  German  settlement  of  this  name  Dr.  Zintgraff  has  for 
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the  past  few  montlis  been  busy  exploring  tbe  riTen  and  streams,  in  the  hope  of 
finding  a  navigable  channel  to  tbe  interior.  But  although  he  has  partly  explored 
the  regions  watered  by  the  upper  Viiri,  the  Dihombe,  tlie  Ruinbi  or  Meme,  and 
the  district  of  the  Bakof?si  Mountains,  which  were  never  before  visited  by 
Europeans,  and  later  went  as  far  as  the  Elephant  Lake  of  Tomaczek,  no  str«im 
was  discovered  that  would  be  at  all  useful  for  penetrating  to  tbe  interior,  where, 
howeTer»  numexons  Negro  raoea  were  eneounteied,  who  are  prevented  bj  tbe 
coast  tribes  from  getHng  down  to  the  Gulf  of  Guinea  for  trade.  In  smsl 
places  Dr.  ZintgrsfT  found  the  ooAe-tree  and  caoutehoucL— i^eniMAe  FoUmial- 
zeUung,  15th  August  1867. 

Fernando  Po  (Onlf  of  Guinea). — Tlianlcs  to  a  vahiable  study  of  this  island  (with 
a  no  less  valuable  original  map)  by  Herr  Oscar  iiaumaun,  published  iu  PtUr- 
mamCiMiUeilungen  (Band  zzxiii.,  No.  9),  we  are  enabled  to  give  complementary 
items  of  information  to  those  contained  in  our  short  note  of  June  last  (p.  381X 

Fernando  Po  forms  the  termination  of  the  chain  of  volcanic  islands  wMdi, 
proceeding  from  the  Cameroon  Mountains,  runs  Bouth-south-west  into  the  Gulf  of 
Guinea.  This  transverse  ridge  of  volcanic  islnmls  lias  arisen,  there  can  be  little 
doubt,  from  a  fault  which  stretches  from  Canicroons  to  Annobon,  and  perhaps 
further.  In  shape  tbe  island  resembles  a  nearly  right-angled  trajxezoid,  with  its 
long  axis  pointing  to  the  south-south-west.  It  is  indented  on  either  side  by  the 
Bay  of  San  Oarlca  and  Conception  Bay.  Orographically  it  consists  of  two 
dinsicms,  that  of  the  Peak  of  St.  Isabella  in  the  north,  and  a  cordilleta  region  is 
the  south,  united  by  the  relatively  low  saddle  of  Loita  (S874'feet).  The  peak  of 
St.  Isabella  falls  away  gently  towards  the  cliffs  of  the  const  on  the  north  and 
north-east,  and  on  tlie  west  and  north-west  it  sinks  down  to  a  strip  of  coastal 
lowlands  in  steep  terraces,  seamed  with  vast  eroded  trenches.  On  the  east,  the 
higher  portion  of  the  mountain  is  covered  with  somewhat  steep  woods  down  to 
a  long  grassy  phteau,  1310  feet  above  the  sea.  Herr  Baumann  critieisei  the 
▼arioua  measurements  of  altitude  for  the  summit  of  the  mountain  given  by  pis' 
Tious  students  of  it,  and  adds  his  own  estimate  d360  feet  There  is  said  to  be  a 
crater  at  the  top,  515  feet  deep,  with  pjcy  weatherworn  bas;\lt  walls.  Several 
secondary  craters  exist  on  the  slopes  ;  and  the  Bay  of  St.  Lsabella  may  be  reirarded 
as  the  remains  of  one  such  crater.  The  steep  cliffs  on  the  cast,  and  the  striji  of 
lowland  ou  the  went,  acvm  tu  warrant  the  couelui>ion  that  whilst  the  former  ^ide 
of  the  island  Is  breaking  down,  the  latter  is  being  enlarged.  The  cotdilfan 
system  of  the  south  is,  it  is  almost  certain,  older  in  date  then  the  northern  peak 
Generally  speakbg,  the  system  bekmp  to  a  ridge  that  has  a  weaterly  atrike,aBd 
splits  into  two  ranges  united  by  a  pass,  of  which  the  one  to  the  west  exceeds  the 
other  in  extent  and  altitude.  Both  ranges  have  several  rounded  sumnnt.^,  the 
Imsaltic  constitution  of  which  gives  them  a  volcanic  a{i})earance.  Against  the 
uoithern  slope  of  the  Cordillera  there  abuts  a  hill,  feet  high,  the  summit  of 
which  is  occupied  by  Lake  Riba  na  Lobe— the  "Devil's  I^ke  "  of  the  Bubis— m 
all  probability  a  secondary  crater.  The  south-west  extremity  of  the  ishnd  is  oe> 
copied  by  another  Yolcanic  system,  larger  than  the  oordillera,  and  almost  sepaiate 
from  it.  All  the  mountains  of  the  southern  part  of  the  island  present  aesrif 
perpendicular  walls  to  the  ocean,  so  that  abno.^t  all  the  rivers  descend  in  cascades. 
But  the  shores  of  San  Carlos  and  Conception  I'fiv^  are  low  and  .landy.  The 
island  has  numerous  streams,  whose  sources  selduiu  lie  higher  than  2130  feet 
The  method  of  valley-formation  which  is  at  work  in  the  island  is  plainly  ^een 
ftom  a  vertical  section.  Along  the  middle  of  the  valley  floor  runs  a  longitadiasl 
ridge  of  rod^  which  slopes  steeply  down  on  either  aide  towarda  the  contaiafag 
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foekj  mJh,  wbioh  ara  ii]id«rmined  at  their  foot  The  paper  oondadea  with  a 

series  of  bannnetrical  determinations  of  altitude  for  several  plaoes  named,  and  a 

(ew  short  notes  on  the  petrographical  character  of  certain  specimens  of  rock 
brought  home  from  the  island  by  Herr  Baumann,  nn  l  examined  by  Dr.  Max 
Schuster  of  the  Vienna  University.  The  specimens  esauuned  belong  wholly  to 
the  basalt^  particularly  the  piagioclase  basalt. 

AMEUICVL 

Origin  of  the  Esldmo. — In  the  Amrn'ran  iVatunth'.Kf  of  Aui,'iist  1887,  Mr, 
Luden  }iL  Xuruer  criticises  Dr.  U.  Riuk's  theory.  The  latter  mipposes  that  the 
Eddmo  were  originally  an  inland  people,  li\ring  somewhere  in  the  north-weetern 
part  of  Korth  Amerlea,  whence  they  descended  to  the  sea-coast  along  the  rivers. 
In  several  artides.  Dr.  Rinkltries  to  prove  this  theory  by  comparing  the  lan- 
gosgSB  and  customs  of  the  different  tribes.  Though  convincing  proofs  cannot  be 
given,  it  spcms  very  probable  that  the  Eskimo  liave  come  from  the  rivers  and 
lakes  in  the  interior  of  America.  This  theory  is  open  to  criticism,  but  Turner  s 
objection.s  fail  to  convince  us,  ami  do  not  meet  Rink's  arguments.  The  latter  i.s 
right  in  la>'iug  btre&s  upon  the  fat^t  that  the  Dakiiao  are  not  so  exclusively  a 
eosst  people  as  is  generally  supposed.  The  most  diiBcult  problem  of  the  stndy 
ii  the  difference  of  the  tribes  west  and  east  of  the  ItCaekeuziei  Rink  emphasises 
the  fact  that  the  former  have  certain  inventions  which  the  latter  have  not,  while 
other  implements  are  more  developed  the  further  east  wo  come.  From  this  fact 
he  concludes  that  the  Eskimo  first  reached  the  sea  and  came  into  tlieir  present 
environment  west  of  ihv  I\Iackcnzie,  near  the  mouth  of  the  Ahiskan  rivers. 
This  theory,  though  not  improbable,  ought  to  be  tested  by  a  study  of  the  anthrt)- 
pology  of  Alaskan  and  eastern  Eskimo  tribes.  It  seems  to  ns  that  much  of  the 
diHerenoe  may  be  due  to  foreign  influence.  An  interesting  paper  on  the  anthro* 
pology  of  the  Eskimo,  more  [)arti(ni]arly  of  those  of  East  Greenland,  is  contained 
in  the  Bulletinde  la  SocUU  d'Anthropologie  (ix.  p.  6()8).  Wliilo  the  population 
of  Western  Oreenhin<I  is  mixed  with  Danish  elements  to  .su  h  a  degree  that 
there  is  probably  nobody  of  pure  Eskimo  descent  in  South  Greeaiaud,  this  tribe 
has  never  mixed  with  Europeans.  They  are  less  dolichocephalic  and  slightlj' 
taller  tlian  tlie  West  Greenlanders  and  other  eastern  tribes.  Their  noees  are 
deacribed  as  being  aquiline,  but  thm  also  occurs  among  other  tribes.  The 
nsearcfaes  in  East  Greenland  which  were  carried  out  by  Lieutenant  Holm  show 
definitely  that  the  tribes  of  the  east  coast  never  came  into  contact  with  the 
aadent  Norsemen.— <&»eiice,  Sept.  2,  1887. 

The  Botocados  (Braill).— Dr.  P.  Ehrenreich  has  published  the  results  of  his 
stndy  of  the  Rotocndos  of  the  Rio  Doce  in  the  Zeitmhrift  fur  Efhnohrjif.  He 
discusses  the  observations  of  former  travellers,  and  compares  them  with  hi.s  own 
experience,  thus  E:iving  the  be.st  sketch  of  tliis  interesting  nation  which  can  be 
obtained  at  the  present  time.  Dr.  Ehrenreich  has  collected  a  considerable 
anonnt  of  anthropological,  ethnological,  and  linguistic  material  He  gives  a 
number  of  craniological  and  anthropometrical  measurements,  sketches  the  life  of 
the  tribes,  who  are  at  a  remarkably  low  state  of  civilisation,  and  gives  a  vocabu- 
lary—which he  has  compared  with  the  older  ones  of  Martins— and  brief  gram- 
matical notes.  His  researches  lead  hitn  to  tlie  c-mchision  that  tlie  Botocudos 
formerly  occupied  a  more  extensive  territory  than  they  do  at  the  present  time, 
namely,  a  tract  of  land  which  exteude*!  from  the  coast  far  westward.  They 
are  related  to  the  Gcs  nations,  who  inhabit  the  central  parts  of  BranI,  and  a 
aMnber  of  whom  was  discovered  by  Von  Steinen  on  the  upper  Xingn.  It  is  of 
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importance  to  know  that  the  Cres  and  the  Botocudoe  wear  lahrefts  and  ear  ona- 

mcnts,  that  their  ceramic  art  and  methods  of  navigation  are  very  primitive,  and 
tiiat  they  do  not  the  hammock.  Khreureich  is  of  the  opinion  that  the  Boto 
cudos  remained  in  an  earlier  st.agc  of  develojonent  than  the  Gcr  Ti;itinn:-,  wh" 
migrated  wei^t,  and  came  into  couUici  with  other  peoples,  while  the  lurmei 
remained  iaolated.  He  believea  tint  the  noiaimi  found  in  the  eavee  of  tiie 
provinoe  of  Mines  Gemee  belong  to  the  anoeston  of  the  Botocadoa— v^SnoMe, 
September  8, 1887. 

AUSTRALASU. 

Explorations  In  New  Guinea. — During  the  past  few  months  Messre.  C.  Hart- 
mauu  and  €rcorge  Hunter  have  been  trying  to  cross  New  Guinea  from  Port 
Moresby,  on  the  south  coast^  to  Dyke  Acland  Bay,  on  the  north-east  coast 
They  reached  the  summit  of  the  dividing  range,  near  Mount  Obree,  which  ii 
about  half-way  between  Port  Moresby  and  Dyke  Acland  Bay. 

Mr.  BMmann,  in  a  letter  to  Baron  von  Mueller,  furnishes  some  particulars 
of  the  journey.  The  party,  consistinji  of  the  two  gentlemen  named,  left  P(>rt 
Moresby,  with  twenty-seven  natives  to  carry  burdens  and  to  cut  the  track,  and 
after  three  days'  journey  readied  liigo,  where  more  natives  joined  the  party. 
After  a  short  stay  at  Rigo  the  party  started  for  Dr.  Clarkbon's  last  camp,  whicii 
is  at  the  foot  of  the  range,  and  was  reached  after  three  days'  journey.  From 
every  viOage  the  party  passed  a  large  number  of  natives  followed  tiiem,  and 
when  the  foot  of  the  range  was  reached  there  were  nearly  200  natives  in 
attendance.  The  very  bad  wfitlier  that  was  experienced  prevented  very  rapid 
progress  being  made,  but  after  two  days'  rough  travelling  the  t«uniniit  of  the 
range  was  reached.  Here  the  {tarty  were  compelletl  to  halt  owing  to  the  excep- 
tionally wet  weather,  and  they  then  decided  to  return,  but  will  resume  the 
expedition,  and  make  another  attempt  to  get  across  the  peninsula^  when  the 
weather  improves,  Mr.  Hartmann  had  a  good  opportunity,  however,  of  seeisg 
the  country  to  the  north  of  the  range,  and  he  states  that  a  fine  large  valley 
opens  up  from  the  summit  of  the  range,  east-by-north,  to  Dyke  Acland  or 
Collingwood  Bay,  with  a  long  spur  towards  the  main  range  to  the  left.  The 
soil  below  the  dejwsit  of  humus  was  found  to  he  of  stiti"  reddish  or  yellowish 
cUy,  wliileit  the  rocks  are  broken  and  ilinty.  There  are  numerous  palms  and 
ferns,  one  palm  in  particular  being  very  beautiful,  the  leaves,  when  young, 
being  quite  crimson.  There  are  also  bamboos,  musas,  aroids,  pandanus,  orehidii 
dracenas,  l)egonias,  and  many  other  rare  plants  of  which  he  has  a  goodly  cdle^ 
tion.  If  the  leadens  of  the  party  had  not  been  experienced  men,  with  athoroagh 
knowledge  of  the  natives'  character,  in  all  probal»ility  the  whole  i»arty  would 
have  been  killed.  When  nearing  the  Saromogors,  which  is  on  the  main  range, 
and  which  the  people  in  the  locality  believe  to  be  the  abode  of  the  souk  of 
their  departed  friends,  the  natives  assembled  in  great  force  to  destroy  the  partj. 
Mr.  Hartmann  and  Mr.  Hunter  were,  however,  equal  to  the  occasico,  and  con- 
trived so  to  ingratiate  themselves  with  the  natives  that»  instead  of  killing  than, 
thegr  became  the  best  of  friends,  and  finally  acted  as  guides^  so  that  when  the 
summit  of  the  range  was  reached,  there  were  fitlly  300  natives  with  the  expedi- 
tion. 

GENERAL. 

On  tlie  £ilect  of  Continental  Lands  in  altering  the  Level  of  tiie  adjoining  Ooetna 
•^Professor  Edward  Hull»  LL.D.,  F.RS.,  read  an  important  paper  on  this  salgaet 
at  the  recent  meeting  of  the  British  Association.  The  following  is  an  abslEsct  s-- 
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Xbeefiact  of  the  attraelioB  of  eontinental  land  upon  the  oceanic  waten  ft4]0>»* 

ing  seems  to  have  been  very  much  ovprloaked  by  British  physical  jjeographcrs. 
That  some  slight  effect  results  from  the  elevation  of  the  surface  of  'the  ocean  in 
proximity  to  the  coast  is  generally  admitted,  but  the  amount  of  rise  is  couaidevpA 
to  be  smaU,  perhaps  iusigoificant.  The  prevalence  of  these  views  was  aUri 
bated  1^  the  aathor  to  the  widespread  inflneiioe  of  Ljell's  hypotheiifl  of  the 
nnifonnity  of  the  ooean-sarfaoe  all  over  the  globe. 

The  author's  attention  had  been  called  to  the  subject  by  the  perusal  of  the 
works  of  the  German  geographers  Suess  ^  and  Fischer,-  especially  the  latter ; 
and  he  had  received  great  assistance  in  his  investigations  from  Professor  G.  Q. 
Stokes,  Pres.  R.S.,  aud  from  the  Kev.  Maxwell  Close,  F.G.S.,  which  assistance 
he  gratefully  acknowledged. 

Ill  attempting  to  determine  the  lelative  levela  of  the  ooean  aor&ce  alopg  the 
maigi&B  of  continenti  as  compared  with  thoee  of  mid-oceanic  ielaade,  the  Oman 
aathoiB  abo?e  quoted  had  based  their  results  on  observations  of  the  length  of 
the  seconds  pemluluui.  Many  years  ago  (1849)  Stokes  had  shown  that  the  force 
of  gravity  must  be  greater  in  such  islands  tli:vn  on  continental  stations,'  and 
Airy  had  corruborated  this  conclusion  by  shuwiiig  that  it  cor:r  t  iiuled  with 
actual  observations  on  the  length  of  the  seconds  peudulum  at.  stations  all  over 
the  globe.^  The  fomnila  of  Suess  sad  Fischer  based  on  these  was  to  the  effect 
that  the  difference  in  the  level  of  the  ocean  between  two  such  stations  was  found 
is  metres  by  multiplying  the  difierence  in  the  number  of  daily  oscillations  in  the 
Beconds  pendulum  by  122.  Tiiis  in  the  case  of  the  stations  of  California  (or 
3Iezico  ?)  in;iat.  21°  30',  and  of  the  Sandwich  Islands,  would  amount  to  4520  feet ; 
a  very  startling  result  if  correct. 

The  author  proceeded  to  discuss  the  effect  of  continental  lands,  showing  that 
this  was  in  the  first  instance  divisible  under  two  principal  heads :  the  effect  (1) 
of  the  unsttbmerged,  and  (S)  of  tlie  submerged  masses.  In  the  former  case, 
whoe  the  mass  rose  above  the  surface,  one  component  of  the  attraction  acted  in 
n  more  or  less  vertical  direction ;  in  the  second  case  all  in  a  lateral  direction, 
hut  both  had  the  effect  of  elevating  the  surface  of  the  ocean.  Tlie  horizontal 
(ii-stance  to  which  the  vertical  effect  extended  owing  to  the  curvature  of  the 
earth's  surface  was  then  considered  ;  and  it  was  shown  that,  where  continental 
lands  rise  from  a  deep  ocean,  the  effect  of  the  lateral  attraction  far  exceeds  that 
of  the  vertical  attraction  of  the  unsubmeiged  mass.  Professor  Stokes  had 
furnished  the  author  with  a  hypothetical  case,  in  which  the  elevation  of  the 
ceean  was  estimated  to  reach  400  feet  above  the  mean  geodetic  snrfiMO  of  the 
earth. 

for  the  purposes  of  illustration  three  cmea  were  selected,  viz.  : — 

(1)  The  table  land  of  Mexico,  between  lats.  18°  and  36'  K. 

(2)  The  table-land  of  Bolivia  [and  Argentine 

Republic]  19'  and  26°  S. 

(3)  The  Andes  of  Chili,  „         SO*  and  35'  S. 

The  mean  elevations,  distances  from  the  ocean,  and  extent  having  been 
determined,  the  results  of  the  attraction  of  the  mountain  masses  in  each  case 
were  as  follows  (1)  Mexico,  230  feet ;  (2)  Bolivia,  301  feet ;  (3)  Chili,  63  feet ; 
the  elevations  being  calculated  above  a  mean  geodetic  snrlkce; 


J  Suesn,  Das  Anil; .  ,fir  Erdr  (1887). 

9  Fischer,  Untersuchungen  uber  die  Oesialt  der  Krdc  (1886), 

3  Stokes,  Cambridge  Philosuphical  TrtuMoUuma^  vol.  viii.  pp.  672*686. 

*  Airy,  **  On  the  Figure  of  the  Birib,"  JSneifdop,  MetropoUtamu 


Digitized  by  Google 


544 


GEOGRAPHICAL  NOTES. 


To  the  above  resultSi  due  to  the  gravitatioa-potential  of  the  elevated  ina«a 
wece  to  be  added  those  due  to  the  foUowiug  faeton 

(a)  The  marginal  plain  or  emeigeiit  tnust  on  ttther  tide  of  the  mounlaai 

maflfi 

(h)  The  lugh  lands  both  to  the  north  and  mth  of  the  epecial  leetioBS 

above  dealt  with. 
(c)  Lastly,  and  most  important,  the  submerged  continental  mass. 

To  provide  for  the  sphericity  of  the  earth  deductions  of  various  amcnnt's 
according  to  circumstances,  were  made  from  the  numbers  obtiinod  from  the 
formula  which  Mr.  Close  had  arrived  at  by  a  double  process,  and  which  is  given 
at  length  in  the  paper  itself. 

Combining  these  results  with  those  given  above,  we  obtain  as  the  whole  lise 
of  the  ocean  surface  as  follows  :'-<l)  Mexico^  780  feet ;  (2)  Bolivia,  2159  feet ; 
<3)  Ohili,  1582  feet 

In  all  tlie  above  cases  the  coast  was  taken  as  descending  to  a  depth  of 
15,000  feet  at  a  gradient  of  about  ,\  to  the  comparatively  low  rcwlts  in  the 
case  of  Chili  being  duo  to  tlic  narrowncs-s  of  the  mountain  rannc,  mile;?  in 
mean  breadth,  as  compared  with  3*X)  miles  in  the  case  of  Bolivia.  The  total 
calculated  rise  of  the  ocean  waters  at  a  distance  of  900  miles  from  the  coast  in 
lat.  10*  S.  would  amount  to  2S68  feet 

The  above  results,  which  are  probably  rather  under^  than  over-estimated,  fall 
considerably  short  of  those  to  be  drawn  from  Suess  and  Fischer's  formula,  but 
arc  probably  much  in  excess  of  the  riews  held  by  British  physiral  geographers 
generally  ;  and  the  conclusion  was  drawn  that  if  the  same  processes  of  reason- 
ing and  calculation  were  applied  to  all  parts  of  the  world,  it  would  be  found 
that  the  ocean  waters  were  piled  up  to  u  greater  or  less  extent  all  along  our 
continental  coasts,  producing  vety  important  alterations  hi  the  terrestrial  con- 
figuration as  compared  with  an  imaginary  ellipsoidal  or  geodetic  surface,  to 
which  all  these  changes  of  level  must  necessarily  be  referred. 

BalafiOl  In  the  Atlentle  and  Indian  Ootans^^Two  valuable  ^  Graphic  Diagnois 
of  the  diatribntion  of  the  rainfaU  over  the  Atlantic  and  Indian  Oceans,  according 
to  ^ograpbical  latitude  and  the  season  of  the  year,"  are  given  by  Dr.  W.  Eoppea 

in  the  eighth  issue  of  the  organ  of  the  Ilydrographiciil  Office  of  the  Gemian 
Admiralty  for  I.S87.  They  are  constructed  after  mat eriaU  collected  at  the  marine 
meteorological  stations  by  Dr.  Sjirung  and  Dr.  W.  Kiijipcn  for  the  Atlantic,  and 
by  Dr.  vou  Danckelmau  for  the  Indian  Ocean.  The  observations  of  the  former 
gentlemen  belong  to  the  five  years  1868-72,  and  indude  161  daily  reooidSi 
Older  publicatiooa  of  Dutch  and  English  offidal  observers  were  also  onplogrecL 
Dr.  von  Danckelman's  labours  are  more  ezteosive,  and  embrace  427  daily 
records,  belonging  to  the  years  186S-83,  of  which  242  fall  in  the  last  four  years. 
The  diagrams  are  arranged  to  cover  the  area  bounded  by  60*  N.  lat.,  40'  8.  lat, 
and  20"  and  40°  W.  long.,  for  the  Atlantic  ;  and  30'  N.  lat.,  40°  S.  lat.,  and  80' 
and  100°  E.  long.,  for  the  Indian  Ocean.  The  latitude  is  shown  by  horizontal 
lines  lying  five  degrees  apart ;  the  vertical  lines  mark  the  divisions  between  the 
months  of  the  year.  The  distribution  of  the  rainfall  is  indicated  hf  aiea% 
bounded  by  curves,  and  shaded  darker  in  proportion  to  the  amount  of  predpitsr 
tion,  the  calculation  being  made  on  the  basis  of  the  number  of  rainy  days  in  eveiy 
one  hundred  on  which  observations  were  made.  Thus  the  diagrams  enable  us  to 
observe  the  yearly  fluctuations  of  rainfall  aloT)g  any  given  parallel  of  latitude 
that  falls  within  the  limits  laid  down,  as  well  as  its  distribution  according  to 
latitude  at  any  precise  period  of  the  year. 
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£i  qieakiiig  of  the  nofthem  half  of  tbe  Atlantic,  Dr.  Edppen  says  In 
Ul^er  latitadflB  there  U  a  great  frequency  of  rain  at  all  seasons  of  the  year, 
especially  in  winter  ;  but  further  southwards,  as  the  region  of  the  trade  winds 
IB  approached,  all  the  months  alike  become  leps  liumid,  particularly  the  summer 
months.  Nevertheless  no  month  can  be  called  quite  rainless  nortli  of  the  tropic 
cone,  for  there,  on  an  average,  one  in''e?ery  five  to  ten  days  brings  at  least  a  slight 
•hower.  South  of  the  tropics  circumstances>lter ;  towards  the  end  of  summer 
the  tropical  rains  extend  oooanonally  sonthwerds,  so  that  between  15*  and  90* 
N.  lat.  there  are  two  rainy  seasons,  eariy  in  winter  and  late  in  summer  ;  whilst 
in  spring  thtte  falls  scarcely  any  rain  at  all.  Still  further  south  the  period  of 
Slimmer  rains  rapidly  lengtheiis,  so  that  the  drj'  season  is  postponed  to  the  months 
of  February  to  April.  South  of  8'  N.  lat.  the  rainy  season  splits  into  two 
maxima,  which  unite  again  between  1  N.  lat.  and  5**  S.  lat,  not  however  in 
summer,  but  in  the  months  March  and  April,  whilst  August  is  rainless.  Thus 
on  no  parallel  of  the  North  Atlantic  does  rain  fall  tmintemiptedly  throughout 
the  year.  Even  on  5*  N.  lat,  where  the  nearest  approximation  to  perpetual  rain 
is  made,  the  frequency  of  rainy  days  always  sinks  to  less  than  forty  per  cent,  in 
March  and  August ;  in  May  and  June,  November  and  December,  it  rises  above 
seventy  per  cent.  North  of  8'  N.  lat.,  and  south  of  3°  N.  lat,  seasons  with  a 
smaller  frequency  than  twenty  per  cent,  occur.  In  the  south  Atlantic  autumnal 
rains  are  prevalent  between  0'  and  &'  S.  lat.  From  5°  to  14'  the  centre  of  the 
area  bounded  by  20*  and  40*  W.  long,  is  characterised  by  a  winter  maximum  of 
rainfidl,  and  this  phenomenon  extends  as  far  as  30*  W.  long.  The  results  for  the 
vast  oceanic  expanse  south  of  16*  S.  lat  do  not  rest  upon  such  well-authenticated 
data  as  those  of  the  more  northern  region?,  and  are  therefore  les^s  trustworthy." 
All  that  seems  suthcieutly  reliable  is  that  a  simple  winter  maximum  prevails  over 
that  extensive  area. 

In  the  Indian  Ocean  the  zone  of  equatorial  ruins  is  of  considerable  breadth, 
especially  towanls  the  south.  Throughout  the  entire  region  embraced  between 
2*  N.  lat  and  12*  S.  lat  the  frequency  of  rainfall  is  in  no  month  less  than  fifty 
percent ;  between  June  and  October  inclusive  it  rises  abov<  .  vcnty  per  cent, 
and  spreads  westward  so  as  to  include  the  Bay  of  Bengal.  Tlie  only  rainless 
areas  belong  to  the  colder  .season,  and  tlio  most  northerly  zones  ;  they  come  in 
the  north  earlier  in  the  year  than  in  tlie  south,  and  reach  down  to  10'  N.  lat.  in 
February  and  iiorch.  In  spring  between  io  and  12'  S.  lat.  the  rains  decrease 
very  rapidly  towards  the  south,  and  between  25*  and  30*  S.  bt  this  is  the  driest 
part  of  the  entire  yesr.  Southward  from  33*  S.  lat  the  frequency  of  precipita- 
tion increases  rapidly  in  winter  and  early  in  the  year,  the  summer  being  the 
season  of  least  rain.  South  of  40°  S.  lat  every  eight  out  of  ten  dsys  are  rainy 
during  the  months  of  July  and  August. 

"  Comparing  the  four  regions — the  nortliern  and  southern  pm  tions  of  both 
oceans — we  find  the  nearest  approach  to  agreement  between  tiie  liequency  of 
rainfall  and  its  coincidence  with  a  given  parallel  of  latitude  to  be  in  the  areas 
on  each  side  of  the  equator  which  are  characterised  by  rdative  poverty  in  pre- 
cipitation : — 

Atlantic.  Indian. 
Northern  Hemisphere,    .  April,  15*  N.  kt        February,  18*  N.  lat 

Southern  Hemisphere^         .     December,  8*  &  lat    October,  S8*  S.  lat 

**  In  these  areas  the  frequPTiev  in  the  northern  hemispliere  is  almost  nil;  in  the 
southern  hemisphere  the  Atiautic  has  a  frequency  of  le^9<i  than  twenty  per  cent, 
•ad  the  Indian  Ocean  one  hardly  less  than  thirty  per  cent** 
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The  Study  Of  Ctoography.— The  Ausland  of  May  9th  contains  an  extract  of  A. 

Stauber's  essay  on  the  Promotion  of  the  Study  of  Geography,  which  gained  the 
prize  offered  by  the  K'm^  of  the  Belgians.    The  author  discusses  the  mcthcxls 
which  ouyht  to  be  applied  in  primary  teaching,  in  high  schools,  and  in  colleger. 
In  the  primary  grade,  the  method  is  that  of  object-teaching.   First,  the  geo- 
grapliy  of  the  child's  own  countiy  is  taught,  beginning  with  the  nearest  sar- 
looading^  the  aehooUkonae  or  homei  the  TUlago  or  dtj,  the  eoniity,  and  to  on. 
The  dose  connection  between  natonU  hietoiy  and  geography  must  be  kept  hi 
mind  by  the  teadier,  who  is  warned  against  overburdening  the  children's  bniDB 
with  names  and  dates.    The  drawing  of  maps  and  the  use  of  charts  are  recom 
mended;  but  Stanbcr  rpmnrk'^  justly  that  not  too  much  weight  should  be  laid 
on  the  drawing  of  maps,  wluch  must  only  be  practised  as  a  means  to  impress 
the  coufiguiatiou  of  the  earth's  surface  more  eti'ecttvely  ou  the  child's  miud.  In 
the  upper  dasses  an  atks  ought  to  be  used ;  but  it  is  important  to  select  maps 
which  contaiii  the  ivoper  amount  of  material,  and  show  the  geographial 
features  of  the  conntiy  dearly  and  sim])ly.  After  the  native  eotmtiy  has  bees 
thorouglily  studied,  the  geography  of  the  native  continent,  and  later  on  that 
of  the  other  continents,  is  tnnght.    In  high  schools  and  colleges  the  analytic 
method  gradually  takes  the  place  of  the  synthetic.    The  reading  of  travels  is 
recommeuUed  a.^  a  means  of  making  the  study  more  attractive,  and  of  prevent- 
ing its  becoming  a  mere  memorising.  The  connection  between  natural  history 
and  geography  must  always  be  emphasised,  and  characteristie  objects  oq^t 
always  to  be  shown.   But,  in  order  to  be  able  to  do  this  kmd  of  work,  teacben 
ought  to  be  thoroughly  conversant  with  the  problems  of  geography.   This  can 
only  be  accompli.shcd  by  the  study  of  geography  at  a  university.    Therefore  the 
establif^hment  of  professorships  of  geogra[)hy  is  demanded.     At  the  pre^nt 
time  there  are  seventy-five  such  professoriihips  at  Europ«ian  uuiversities.  In 
Prussia,  every  university  has  its  professor  of  geography ;  at  other  Germas 
universities  there  are  lecturers.    In  England,  geography  will  be  taught  is 
Oxford  and  Cambridge,  as  lecturers  were  appointed  a  short  time  aga  la 
Belgium,  Greece,  Portugal,  Sweden,  and  in  the  United  States,  the  science 
of  geograi  In     not  taught  by  specialists;  but,  when  it  is  taught  at  all,  only 
incidentally. — Science,  August  19, 1&87' 

MISCELLAl^EOUS. 

The  AfouvemeiU  Giographique  of  11th  September  contains  a  useful  chrono- 
logical rCsmm  of  the  principal  eyents  in  the  foundation  of  the  Congo  Free  SUta 

Dr.  Rink  gives  in  the  Mitttihinnm  of  the  Vienna  rjpnfTn,yt]ij^.i]  i5p«-j.^fv 
(Bd.  XXX.,  Nos.  7  and  8),  a  summary  of  the  results  of  the  Dnjush  Expodition*  u> 
Qreenland  in  1885  and  ISSG,  the  leading  facts  of  which  have  already  been  put 
before  our  readers. 

The  ninth  annual  Report  of  the  Verein  fur  Erdkunde  zu  Metz  contains, 
amongst  other  papers,  a  useful  monograph  on  the  land  and  People  of  TnMr 
sylTsaia>  which,  however,  is  more  historical  than  geographicaL  The  writer  ii 
lieu t. -Col.  von  Fabrice.  Of  course  the  German  coloDists  of  the  oonntxy  ooeapr 
a  huge  share  of  his  attention. 

According  to  the  German  Ecfio  (l5th  September  1887),  the  GcrTnan  ^>v 
Guinea  ( '(unpany  have  received  a  telegram  from  Cookto\\ni  intimating  that  tne 
scientific  exploring  party,  under  the  leadership  of  Dr.  Schroder,  lias  penctratai 
up  the  Empress  Augusta  River  on  board  the  steamer  Samoa  as  far  as  141* 
48'  R  long.  Thus  the  river  is  navigable  for  a  distance  of  about  310  miles,  tin 
hamoa  having  advanced  70  miles  beyond  the  point  where  the  OuUie  turned  back. 
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Studies  in  the  Topography  qf  Galloway  \  btiiug  a  List  of  nearly  4wu  Names  of 
Places,  with  Bemarks  on  their  Origin  and  Meaning,  and  an  Introductory 
Essay.  By  Sir  Herbert  Euatace  Maxwell,  Bart  of  Homeith.  Edinbiiri^ : 
David  Donglaa.  Price  14«.  P|».  xvL  and  34a 

Hie  title  of  this  book  is  rather  misleading,  as  it  ean  searoely  be  eallod  a 
ikady  in  topography,  seeing  that  it  gives  very  little  topogmphical  tnfonnation ; 

but  it  contains  an  all  but  exhaustive  list  of  the  place-Dames  of  the  two  most 
southerly  counties  of  Scotland  ;  and  for  this  useAil  piece  of  work  Sir  Herbert 
Maxwell  clescrves  our  best  thanks. 

The  i)roYiuce  of  Galloway  is  less  known,  probably,  to  the  travelling  public 
than  any  other  district  on  the  mainland  of  Scotlmid;  and  as  it  was  in  it  that  the 
Celtio  element  is  said  to  faaye  held  sway  to  a  later  period  than  in  any  other  part 
of  Scotland  ontside  the  Highlands,  the  influence  of  the  Gaelic  language  on  tiie 
names  of  people  and  places  might  be  expected  to  be  very  marked.  We  should 
therefore  expect,  in  a  work  of  this  kind,  that  the  author,  in  giving  the  probable 
derivations  of  the  names  of  places,  would  also  describe  the  physical  frn  tnrc'?  of 
the  places  indicated,  so  that  his  readers  might  see  how  far  they  corre^p(inU  with 
the  physical  aspects  of  places  of  similar  names  iu  other  parts  of  the  country. 
Bat  this,  so  &r  as  we  have  been  able  to  judge  from  a  oarefol  perusal  of  his 
volume,  Sir  Herbert  Maxwell  has  fsfled  to  do.  This  is  the  more  to  be  regretted, 
as  the  author,  from  his  personal  connection  with  Qalloway,  and  his  thorough 
knowledge  of  the  country,  might  have  described  many  of  the  places  he  has 
named,  and  shown  how  far  they  agreed  with  their  designations.  *'  Names,"  says 
the  author  in  his  Introductory  Essay,  were  not  "  invented  for  places.  No  mere 
combination  of  sounds  can  be  contrived  to  designate  hill  or  dale,  river  or  lake  i 
nor  have  they  been  named,  as  children  now  are  named  by  their  parMits,  aeoord- 
ing  to  fancy,  interest,  or  family  euatom ;  but  they  reoeived  their  appellations^  aa 
men  and  women  did  in  former  times,  from  some  distinctive  characteristic;  .  .  . 
We  may  be  sure  that  every  place-name,  however  unintelligible  to  us,  was 
orit^inally  as  pregnant  of  meaning*"  to  the  old  inhabitant'?  "as  such  names  as 
Albert  Oate,  Virginia,  or  ( 'ape  of  ({ood  Hope "  are  to  people  of  the  present 
day.  "Although  many  of  the  place-names  of  Galloway  have  been  worn  down 
beyond  all  recognition,  yet  there  are  othem  in  not  a  few  of  whidi  the  meaning 
is  as  dear  as  that  of  the  inscription  on  a  well-presenred  coin ;  while'a  third  daw 
consists  of  those  which  may  be  identified  by  their  similarity  to  names  in  other 
Celtic  districts,  the  original  forms  of  which  have  been  enshrined  in  early 
manuscripts." 

In  tiic  Ih'M'  -»r  this  opinion,  it  is  a  pity  that  the  author  did  not  describe  the 
features  of  some  of  the  places  whose  characteristics,  from  their  names,  aie  "as 
dear  as  that  of  the  inscription  on  a  well-pr^rved  coin."  It  would  certmnly 
have  enhanced  tiie  value  of  his  book  had  he  done  sa  In  Sntberlandshhre  there 
is  the  patidi  of  Tongue,  and  in  Kirkcudbrightshire  the  parish  of  Tungland.  Are 
the  physical  features  of  the  two  parishes  alike  %  [Sir  Herbert  Maxwell  gives  the 
root  Teanrjn,  a  tonj]^ie  or  strip  of  land.]  There  is  a  Lair_r  iti  both  counties,  a 
Bnro-ie  or  l:k)rgue,  a  river  Fleet,  and  n  T/x-h  Fleet ;  and  many  names  of  farms  are 
Mill  liar.  It  would  be  interesting  to  know  whether  these  names  were  given  from 
their  natural  characteristics,  or  if  settlers  from  the  North  brought  the  names  to 
the  eoutb,  or  fam  the  south  carried  them  to  the  north. 

The  author  reftis  the  bulk  of  the  names  to  a  Oaelic  origin.  '*  These  may 
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have  been  conferred  at  any  period  from  the  first  occupation  of  Gralloway  by  the 
Gaels  down  to  the  time  when  Gaelic  ceased  to  be  the  Ternacular  of  the  province. 

To  the  first  of  these  limits  it  is  dilFicult  to  assign  an  approximate  date ;  .  .  -  but 
to  go  no  further  back  than  the  fourth  century,  when  St.  Ninian  began  the  con- 
version of  the  Galwegiau  Picts,  (Jaelic  names  may  have  been  conferred  at  any 
time  between  that  and  the  eizteeuth  century,  or  for  a  space  of  1200  yean.  Hoit 
names  of  hilla,  riven,  diffa,  and  other  pennanent  and  striking  landscape  featnns 
may  most  probably  be  assigned  to  the  earlier  moiety  of  that  period,  while  those 
of  houses  and  fields  iroiild  be  gradually  conferred  as  the  country  became  settled 
and  cultivated."  Hence,  from  the  sixteenth  century  onward,  an  admixture  of 
EngliBh  or  Lowland  Scots  names  with  the  Gaelic  would  be  a  natural  rer^ult,  and 
this  explains  the  origin  of  many  of  the  compound  names  which  are  found  in  the 
district 

A  deserved  compliment  is  paid  by  Sir  Herbert  Maxwell  to  the  mapa  of 
Timothy  Pont  Four  of  these  maps  are  devoted  to  Galloway ;  and  though, 
owing  to  their  having  been  engraved  in  Holland,  some  of  the  names  of  places 

have  a  Dutch  look,  yet  the  value  of  the  rendering,'  of  these  names,  as  they 
sounded  in  Font's  ear  \n  IGOO  and  the  ten  succeeding  years,  cannot  be  exagge- 
rated, even  when  wc  allow  tor  the  arbitrary  .s|»eiling  of  the  period. 

It  is  to  be  understood,  tuc  author  says,  that  no  more  is  claimed  for  bis  pagSB 
than  that  they  are  to  be  looked  upon  as  a  "contribution  to  the  study  of  the 
local  names  of  Galloway.  Difficulties  in  themselves,**  he  adds,  "  most  forbid- 
ding, and  almost  sufficient  to  stop  even  an  acconiplishcd  Celtic  scholar  on  the 
threshold,  might  well  have  deterred  a  humble  student  such  as  the  present  ■writer. 
But  it  seemed  to  him  that  some  portion  of  wliat  had  been  done  for  Ireland  by 
0  l>i>uovan.  Reeves,  Joyce,  and  others,  may  f?oinc  day  be  accomplished  for  Scot- 
laud  ;  and  if  the  coUectiou  and  systematic  arrangement  of  names,  and  their 
collation  with  those  conferred  in  Iceland  by  a  people  speaking  the  same 
language  and  leading  similar  lives,  should  prove  an  assistance  to  those  who,  in 
future,  may  undertake  the  work  with  higher  qualifications  for  success,  then  it  may 
be  that  the  labour  connected  with  the  task  has  not  been  altogether  wasted." 

The  author's  chief  guides  apparently  have  lieen  Dr.  Joyce's  Griffin  nnd 
Uutonj  of  Irish,  Names  of  Pl'iccs,  and  rrofcssor  Rhys's  L^ctvrrit  on  Wehh 
Philology.  As  we  have  already  mentioned,  wo  have  only  one  fault  to  find  with 
the  volume,  and  though  we  may  differ  with  the  author  as  to  some  of  bis  deriva> 
tions,  yet  he  is  free  from  the  objection  of  straining  after  etymologies.  We 
cordially  recommend  the  volume,  and  hope  Sir  Herbert  I^laxwc  II  may  cootmoe 
his  "Studies/*  and  conlier  further  favoun  on  students  of  local  etymology. 

Commercial  Geograj^hpt  considered  especially  in  its  relation  to  New  Markets 
and  Fields  of  Production  for  British  Trade.  By  KsvBio  B.  Mubbat, 

F.R.G.S.,  F.R.S.S.,  Secretary  to  the  Lomlou  Chamber  of  Commerce.  Pp.  19a 
Ediiibuxgh  and  London :  Thomas  C.  Jack,  1887. 

This  work  is  a  veiy  useful  compendium  of  available  information  as  to  new 
markets  and  fields  of  production.  The  statistics  afforded  in  various  official 
returns  of  foreign  countries  and  British  consular  re]v>rts  have  been  carefully 
collated,  and  made  to  form  an  accurate  basis  for  a  systematic  description  oi  the 
productions  and  trades  of  all  parts  of  the  world,  except  Europe  and  the  United 
States.  The  discussion  of  the  data  is  fair  and  as  full  as  the  limits  of  the  work 
admit,  special  prominence  being  given  to  old  and  new  countries  where  there  is 
a  prospect  of  British  trade  being  retained,  extended,  or  developed.  The  British 
colonies  and  dependencies  receive  a  laige  share  of  attention,  and  the  growiog 
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tendency  in  them  to  manufacture  for  borne  consumption  and  even  exportation  is 
fully  analysed.  The  author  clearly  disting\iishcs  between  markets  ready  for 
immediate  opening  or  extension,  and  those  requiring  education,  in  many  cases 
prolonged,  before  they  are  of  any  real  importance  for  our  enterprise.  China  is  a 
striking  example  of  the  former,  Africa  and  New  Gninea  are  of  the  latter.  With 
regard  to  the  former  lie  gives  much  valuable  information,  gleaned  from  many 
feHable  sources,  as  to  the  special  requirements  of  customers  which  mnst  be 
attended  to  if  British  traden  are  to  make  headway  against  foreign  competitors. 

The  definition  of  the  scope  and  meanin;^  of  Comfnercial  Geo^phy  given  in 
the  opening  pages  is,  we  believe,  too  limited,  inasmuch  as  it  excludes  considera- 
tion of  fully  or  fairly  civilised  States.  At  the  present  time,  when  public  interest 
has  been  aroused  in  the  subject,  it  would  be  well  that  its  full  import  were  realised. 
Of  course  certain  aspects  call  for  more  immediate  attention,  and  the  present 
work  is  a  valuable  oontributioii  in  a  most  important  departmenl 

Illustrated  Europe:  from  Pari**  to  Milan  tuu  Mont  Ceuis.   By  V.  Barbier. 

With  78  Illustrations  by  J.  Weber,  and  3  Maps. 
IVustraUd  Europe :  Canton  Glarus  and  the  Lake  of  Walenstadt    By  Ebhst 

Buss.  With  67  Dlustrations  by  J.  Weber,  and  2  liaps. 

Zurich :  Orell  Fttssli  and  Co. 
These  delightful  little  books  are  enriched  by  numerous  illustratioos,  many 
of  which  are  gems  of  wood-engraving.  Tlie  text—descriptive  of  the  scenery 
of  the  country,  its  peoj)Ie,  fauna,  flora,  and  geology— is  supplemented  by  notes 
fur  excursiuns.  The  two  volumeti  before  us  belong  to  a  serit^i  already  numbering 
upwards  of  seventy,  each  of  which  is  devoted  to  a  certain  district  or  town  in 
Central  Europe. 

The  Handbook  to  tJie  Jiivrrs  and  Jiroads  of  Norfolk  and  Suffolk.    By  G.  C. 
Da  VIES.  With  Map.   Norwich  :  Jarrold  and  Sons.  Price  2».  6ef. 

With  this  book  we  are  under  the  guidance  of  an  enthusiastic  "  Broad  yachts- 
man,'' who  writes  pleasingly  of  the  beauties  and  attractions  of  the  Norfolk  and 
Suffolk  Broads.  The  book  contains  all  practical  information  for  intending 
visitors,  and  is  evidently  the  result  of  a  very  thorough  knowledge  of  the  country. 
A  good  laiige-scaled  map  fully  illustrates  the  routes. 

AnffUhAmerieanPraeUoalthttdefor  tkeCimtit^^  Fftrtl.  Special 

Issue.    Price  5s, 
Practical  Sitisx  Guide.    Price  2s.  Gd, 

Practical  Guide*  {comdemo  'T)—  Franrr,  Beftjinm^  Ilolland^  and  The  Mhine, 
PHcf  \$.  Tioudou  :  Trubuer  and  Co, 

These  guides  set  forth  that  their  object  is  to  let  the  tourist  "  see  all  that  is 
to  be  seen,  in  the  shortest  period  and  at  the  least  expense."  To  a  certain  extent 
they  realise  their  aim :  their  information  is  well-considered,  concise,  and  to  the 
point,  but  the  complete  absence  of  proper  mape,  with  the  exception  of  one  or 
two  rough  sketches,  is  a  felt  want  A  guide  without  maps  is  like  a  house  with- 
out windows ;  tourists  using  these  guides  must  be  at  the  trouble  of  making  a 
special  collection  of  maps  to  illustrate  the  routes  described. 

Cooif^B  Guide  to  Pari$.   Kew  Edition.  With  specially  engraved  Hap  and 

Vocabulary  of  French  Phrases.  Price  Is. 

Cwti^B  jffandbookM  LmuUm,  With  Maps.  Prime  ed, 
London  :  Thomas  Cook  and  Soiib. 

The  chief  chaiaotexistio  of  these  little  books  is  their  extreme  practical 
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aimplieity.  If  oisn.  Cook,  from  long  ezperiflooo,  know  what  ktiid  of  gindd^book 

the  general  public  require,  and,  accordingly,  the  principle  of  their  hoob  Meoii 
to  be  to  teU  briefly What  to  see^"  and How  to  aee  it'* 


N  E  W   M  APS. 
ATLASEa 

STANTORD  8  LOhDOU  ATLAS  of  Universal  Geography,  exhibiting  the  l*hyeicai 
and  Political  Dinsions  of  the  various  Countriee  of  the  World.  Ninety  Maps, 
with  a  Geographical  Index.  Imp.  folia  Dedicated  by  permiarion  to  H«r 
U^eety  the  Queen.  London :  Edward  Stanford.  JPriee  £11 

This  is  the  most  costly  atlas  at  present  published ;  it  la  specially  dedi- 
cated to  Her  Miyesty  the  Queen  as  a  record  of  the  state  of  geographical 
knowled're  in  the  year  of  Her  Majesty's  .Tii1»ilee  ;  and  it  is  published  liy  the 
leading  and  most  reliaWc  mnp  publisher  in  England.  These  bcinj;  the  main 
facts,  we  are  of  course  led  to  great  expectations  ;  we  are  hopeful  that  Stieier  may 
be  riyalled,  if  not  surpassed,  and  quite  prepared  to  realise  that  the  present 
Rojfol  AtUu  is  to  he  eoUpeed. 

But  we  much  i^gret  that  the  resolt  of  our  examination  of  the  handsonie 
volume  is  ditappointiQg.  In  many  respects  the  atlas  is  decidedly  the  most 
modem  and  complete  in  existence,  especially  as  regards  Great  Britain  and  the 
colonies,  to  which  no  less;  than  no  maps  are  devoted,  which  is  almost  all  that 
one  could  reasonably  wish  for.  Among  these  there  are  some  very  hne  specimens 
of  cartography — such  as  tiic  large-scaled  maps  of  England,  Scotland,  and  Ireland 
in  sections ;  also  the  Physical  and  Statis^cal  Maps  of  the  British  Isles,  indndiug 
,  Mr.  Bncban's  valuable  sheet  of  meteorological  charts ;  the  maps  of  Ausferalis, 
India,  and  Cyprus  are  also  good,  but  that  of  Ontario  and  Quebec  is  vety  bad. 
It  is  not  to  be  expected  that  an  Englisli  atlas  should  treat  other  countries  with 
the  same  fulness  and  detail  as  our  own  jiossessions,  but  we  might  presume  that 
the  commercial  and  social  importauce  of  such  a  vast  Knglish  s}>eaking  country 
as  the  United  States  would  deserve  more  tliau  one  general  map  for  its  repre- 
sentation, especially  when  we  find  a  large  folio  plate  devoted  to  saeh  a  small 
and  distant  group  of  peat-boggy  islands  as  the  FaUdands,  with  only  IMO 
inhabitants. 

However,  apart  from  the  different  claims  of  foreign  <K>untrie8  for  laige-scaled 
maps,  the  really  disajtpointing  feature  ot  the  atlas  is  that  so  many  of  Mr. 
Arrowsmith's  old  maps  are  retained.  We  do  not  in  the  lea.'?t  depreciate  the 
work  of  John  Arrowsoiith,  for  no  better  or  more  thorough  map-work  has  beai 
done  in  England  since  bis  day ;  but  he  had  not  the  advantages  of  modem 
surveys ;  and,  although  his  work  was  as  perfect  as  it  could  be  made  at  the  tune, 
It  is  by  no  means  perfect  now— as  will  be  seen  on  inspection  of  such  old  phites 
as  the  general  map  of  Scotland  (No.  21),  Switserland,  QreecOi  Ohina,  Canada, 
etc — maps  which  it  is  absurd  t<7  rl'-iracterise  aa  reiircfentinpi;  the  present  .state 
of  geographical  knowledge.  Mr.  Stanibrd,  in  his  Preface,  openly  states  that  the 
atlas  is  based  on  Mr.  Arrowsmith's  maps  but  adds  that  these  have  been  correcttd 
to  the  present  date.  In  many  cases  we  will  allow  that  they  have  been  very 
thoroughly  overhauled,  but  some  of  them  are  past  oonectioa— indeed,  the  only 
cure  for  them  would  be  to  erase  everything  and  redraw  the  map. 
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It  Ml  to  be  hop«d  that  Mr.  Stanford  may  consider  it  necessary  to  replace  the 
old  maps  with  new  ones,  and  otherwise  add  to  and  improve  his  atlas  ;  it  may 
then  be  what  we  had  hoped  it  would  have  been  to  commence  withi  "  The 
Standard  British  Atlas." 

BEEQHAOS  PHYSIKAUSOHBR  ATLAS.-  FMto  Lieferung.  Inhalt :  Nr.  33,  Iso- 
baren  im  Januar  (Dr.  J.  Hann)  ;  Nr.  44,  Fiorenreiche  (Dr.  H.  BfifiOHAUS,  Dr. 
0.  Drude)  ;  Nr.  73,  Amerika  um  1880  (Dr.  G.  Gerland).  Prets  M.'A. 

Zwdlfte  Lieferung.  Inhalt :  Nr.  2,  Tiefliinder  (Dr.  H.  Bebghaus)  ;  Nr.  34, 
laobwen  im  Jnli  (Dr.  J.  Hank)  ;  Nr.  68,  HSifer  (Dr.  W.  Mabsball). 

Ootha :  Jmtut  Perthe9, 1867.  Preia  M.9. 

Half  of  the  maps  comprising  this  great  atlas  are  now  published.  The 
Meteorological  Section  Is  completed,  and  most  of  the  Botanical  Maps  arc  Issued, 
tlthouj^h,  as  there  ia  no  system  in  issuing  the  p];ites,  one  cannot  toll  ^\]\ch  the 
section  may  be  tinished.  Specially  interesting,  tVuiii  u  i»hysu»graphi(ail  point  of 
riew,  in  the  last  issue,  is  the  plate  mapping  all  the  laud  deiircssioiis  below  the 
sea-level,  aud  showing  what  scope  our  engineers  have  for  making  iuland  ^tas. 
A  glaiice  tellB  ua  that  the  flooding  of  the  Sahara  deprcasiou  would  only  form  a 
good^iixed  lake  instead  of  a  vaat  inland  eea,  as  was  at  one  time  stated,  and  also 
that  the  proposed  Jordan  Valley  Canal  wouM  be  "  the  route  to  India  *'  were  it 
not  for  the  Isthmus  of  Akabah. 

IMPEBIAL  OLOBB  ATLAS  of  Modem  and  Ancient  Geography,  containing  33 

Imperial  Quarto  Mape,  with  an  Aiphnbetical  Index  of  20,000  namoK. 

London  and  /•Jdinbun/h  :  (Jail  and  Inrjh'.f. 

The  title  and  external  appearance  of  this  volmne  are  very  imposing,  but  as  a 
geogniiihieal  guide  we  can  wiy  very  little  in  itb  favour.  The  maps,  which  appear 
to  be  enlargements  of  smaller  plates,  were  no  doubt  at  one  period  very  fair,  but 
it  is  evidently  a  long  time  since  the  plates  have  undergone  revision,  and  the 
shapM  and  boundaries  of  the  countries  are,  consequently,  rather  antiquated.  The 
worli:,  In  short,  appears  to  have  been  issued  without  any  editorial  supervision. 

VSB  UVGKOWSBD  ATLAS  of  Politiflal  Qeography,  by  T.  Buddiman  Johkston, 
F.RO.S.,  Gontaining  twenty-four  Maps  and  Diagrams. 

London :  Ruddiman  Jokmton  and  Co.,  Limited.    Price  Is, 

This  atlas  is  a  d(>cidt"(l  improvement  on  the  ordinary  run  of  elemoTitary 
school  atlases,  and  deserves  special  commendation  for  its  clearness  and  sim- 
plicity, which  are  really  the  moat  important  features  in  maps  intended  for  the 
use  of  children. 

POCKET  ATLAS  OF  IBELAND.  by  JoHN  Babtholohbw,  F.B.G.S.,  with  Index 
and  Statistical  Notes.  London, :  John  WtUker  etnd  Co.  Price  is,  cloth. 

A  oompanion  to  the  Pocket  Atlases  of  England  and  Scotland,  already  noticed. 

EUROPE. 

SOOTIAHD,  Johnstons'  Reduced  Ordnance  Maps.  Scale,  three-quarters  of  an 
inch  to  a  w**!**-  Sheet  18,  Glasgow  and  the  Trnssachs. 

„     20,  Rlinbiir^'h  and  T.nch  Levcn. 
„     21,  North  Berwick  and  Fife  iSess. 
Edinburgh  and  London:  W.  and  A.  K.  Johnston,    Price  Is.  each. 
These  mape  are  photoUthographed  reductions  of  the  Ordnance  Survey  csheets, 
bat  the  nsolt  as  rsgards  eleamees  and  legibility  is  not  satisfactory.  The  one- 
indi  (hdnaace  Survey  is  already  suHioiently  crowded  for  its  scale,  and  it  there- 
foie  feUows  that  the  reduction  of  the  identical  work  into  a  much  smaller  corn- 


Digitized  by  Google 


652 


NEW  MAPS. 


pass  will  pi  imIucc  rather  an  indistinct  map,  even  if  reduced  without  the  hhirred 
imperfections  of  photolitho2;raph)'.  One  would,  however,  expect  tliat  these 
maps,  issued  by  a  ireoL'raphical  publishing  house,  would  have  been  to  a  certain 
extent  brought  up  to  date  ;  but  in  the  neighbourhood  of  Edinburgh,  for  iustaace, 
we  find  such  omiesions  tm  the  new  Leith  Docks  and  Poitobello  Pier,  alsotiiB  nul< 
ways  to  Abbeyhill,  South  Leith,  and  MiUBeUmigby  while  the  tmk  of  vbit 
used  to  be  called  the  "Innoeent  Railway*'  at  FortobeQo  m  coloured  in  ledaaaa 
open  line. 

ASIA. 

cxsnmr-^y^^kiervertheilxingidcarte  der  Inael  ,Ton  P*und  F.  SiMAiDr, 

1887.      Berlin:  Verhandimffm  der  OetelLfwr  Erdkunde^  JBand^  m  No.  1 

MANOUUiiiA,  compiled  from  the  lat^tit  Kuasiau  documents,  and  information 
snpplied  by  H.  K  M.  James,  of  the  Bombay  Civil  Senrioe.  Scale,  1 : 4,200,ooo. 

Froeeeding$  of  the  Rofol  Geograpkieal  Sodetif,  Sqdember  1887. 

TEAN8KASFI80HEN  GKBIETE  und  Yon  Nord-Chorassan. 

HauptBachlich  nach  General  J.  Stebnitzki's  Karte  von  Tranakaapien  (1865) 
mit  NachtrSgen  nnd  der  Bouten  der  FoTacfaunga-Ezpeditionen  unter  Dr.  G. 
Badde,  Dr.  Walter,  und  J.  M.  Kouschin,  1881  his  1886.  Maaaatab,  1 :  2,000,ooa 
Petermann's  Mitteilungeny  Jahrgaiuj  1887,  T<ifel  12.  Gotha :  Justus  Perthet. 

A  very  complete  map  of  the  Russo-Persian  Frontier  District,  and  theconne 
of  the  new  raUway  from  Merv  to  the  Caspian  Sea. 

AFRICA. 

AFBKA— Greologische  Skizze  von  ,  von  Dr.  G.  Qubich.  MubsUIi^ 

1  :  45,000,000. 

Petermann^s  Mitteilungen,  Jahrgang  1887,  Tafel  13.  Gothn  :  Jnntm  Pertkcf. 
This  is  uu  interesting  attempt  at  a  geological  map  of  Africa.    Only  the 
xesulte  of  actual  exploration  are  noted,  and  the  scattered  patcfaea  of  coloor 
denoting  known  formations  show  in  a  striking  manner  how  very  meagre  oar 
scientific  knowledge  of  Africa  really  ia. 

BA8T  AFRICA,  showing  the  recently-arranged  Political  Boundaries.  By  &  G. 
Ravenstbin,  F.R.O.S.   Scale  1 :  8,000,000. 

Proceedings  of  Ute  Itoyal  Geographical  Society,  AvguU  1887. 

FERNANDO  PO— Nnch  eigenon  Aufnahmen,  konstruiert  und  geaeichtiet  von 
O.scAu  Rafmann,  Mitglied  der  Prof  Dr.  Lenaschen  Expeditioii  nach  Aeqoa- 
torialutVika  l^H^)-^7.    Ma.s.s.stab,  1  :  L'Oil,(m 
FeU  rni'niiis  Sfitd  ihanjcn,  JahiyaHg  1887,  Ta  fel  14.   Uotha:  Jvufvn  Perthes. 

WALViscH  BAY.— Originalkarte  dea  untera  Khuisebthales,  von  F.  M.  Stappf. 
1 : 226,000. 

Petermann*9  Mitteilungen,  Jakrgang  1887,  Ta/d  11.  Ootka :  Juttm  Perthet, 

AMERICA. 

ABODRnrA— Atlas  General  de  hi  Bepublica  ,  construido  segun  los  dates 

mas  recientea  biyo  la  diiecdon  de  Carhw  Beyor,  Ingeniero  Ctoognfo  de  k  Otm 
Editora.  Orabado  y  Revisado  por  loa  s.s.  W.  &  A.  E.  Johnston,  Propriedad 
esdusiva  del  Editor.  Buenot  Ayre» :  Angd  Sitrada,  16B7. 

NORTH  AMERICA— General  Map  of  ,  1887.  Scale  1 : 7,100,000. 

Edinburgh  and  London:  W,  is  J.     Jokntton,  Price,  mamUed,  £1,  U 
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ON  SOME  RECENT  DEEP-SEA  OBSERVATIONS  IN 

THE  INDIAN  OCEAN. 

By  John  Mlkray 

(0/  lAe  CAoUm^tfr  BmpedUum), 

What  is  now  known  as  the  Indian  Ocean  was  at  the  dawn  of  history 
named  the  Erythra'an  Sea  ;  the  P hujiiit  ians — tlioso  bold  navigators  of 
western  waters — aie  said,  by  some  writers,  to  have  originally  come  from 
the  sln  n  es  of  Arabia,  and  to  have  been  at  an  early  date  familiar  with  this 
southern  ocean.  Necho,  the  son  of  rouuimetichus,  who  flourished  abont 
610  B  (  .,  is  reported  l  >y  Herodotus  to  have  sent  some  of  his  vessels,  manned 
by  Plio  nicians,  afloat  on  the  Erythra  an  Sea  with  orders  to  return  by  the 
south  of  Africa  and  the  columns  of  Hercules  to  the  M* diterranean  ;  the 
ciui^ic  was  said  to  have  been  at'cumplislied  in  three  years.  If  this  voyage 
actually  took  place,  no  trace  of  it  has  been  left  in  the  records  of  Egj'pt,  nor 
the  history  of  science,  and  it  was  generally  disbelieved  by  ancient  geo- 
graphers. Yet  Herodotus  relates  one  circumstance  which  shows  these 
Phoenicians  must  have  reached  southern  latitudes.  "  They  related/'  he 
says, on  their  return,  that,  in  sailing  around  Libya,  they  had  the  snn  on 
their  right  hand,  which  appears  to  me  inconceivable,  but  which  may 
appear  possible  to  others."  From  a  very  early  date  there  would  appear 
to  have  been  a  coasting  trade  between  India  and  the  Persian  Gulf.  But 
the  voyage  of  Nearchus,  one  of  Alexander's  generals,  from  the  Indus  to 
the  Persian  Oulf,  is  the  earliest  reliable  record  of  these  coasts. 

VOL*  IIL  2  Q 
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Hippuliis,  an  Egyptian  navigator,  who  flourished  about  the  beginning 
of  the  Christian  era,  was  the  first  to  observe  the  regular  alternations  in 
the  direction  of  the  monsoons  of  the  Indian  Ocean,  and  to  profit  by  them 
to  open  up  a  route  across  the  high  .seas  from  the  Red  Sea  coasts  to 
India ;  the  shore  routes  followed  up  to  his  time  were  then  abandoned, 
and  a  fresh  impetus  given  to  voyages  in  Oriental  waters.  Two  doctrines 
were  held  by  ancient  geographers  regarding  the  morphology  of  the 
Indian  Ocean ;  the  one,  supported  by  Eratosthenes  and  Strabo,  con- 
sidered it  to  bo  conuected  with  the  Atlantic  and  the  general  ocean  which 
fiunounded  the  land  masses  :  the  other  view,  maintained  by  Hipparchiis 
and  Ptolemy,  regarded  tlic  Indian  Ocean,  and  also  the  Atlantic,  as  en- 
closed seas  like  tlic  Mediterranean.  Ptolemy's  map  represents  the  coast 
of  Africa  as  running  to  the  east,  and  connected  by  unknowQ  lands  with 
the  coasts  of  China. 

In  the  ninth  century  the  Arabs  made  frequent  voyages  to  the  East, 
Soleiman,  belonging  to  Siraf  on  the  Persian  Gulf,  being  the  first, 
probabl}',  who,  crossing  the  Bay  of  Bengal,  passed  beyond  the  Straits  of 
Malacca  into  tlie  (  liina  Sea.  He  visited  Pekin,  and  the  narratives  of  his 
voyages  evidently  gave  origin  to  the  delightful  stories  of  Siudbad  the 
Sailor. 

The  Portuguese,  after  many  ineffectual  attempts,  rounded  the  Cape 
of  Good  Hope  in  1486,  and  in  1498  Vasco  da  Gama  reached  the  coasts  d 
India  by  the  same  route.  Within  twenty  years  of  thk  kst  date  the 
Portuguese  pilots  had  made  known  nearly  all  the  coasts  of  the  Indisn 
Ocean  with  sufficient  exactitude  for  the  first  needs  of  navigation. 

In  1521  the  remaining  ship  of  Magellan's  squadron  crossed  the 
Southern  Indian  Ocean  in  completing  the  first  circumnavigation  of  the 
world. 

From  the  time  of  Magellan,  the  first  navigator  who  attempted  to  tsike 
a  deep  sounding  in  the  open  ocean,  down  to  the  present  time,  our  know- 
ledge of  the  Indisn  Ocean  has  gradually  become  more  definite  sad 
thorough,  thanks  chiefly  to  the  labours  of  many  experienced  officers 
connected  with  the  Hydrographic  Department  of  our  Admiralty.  It  is 
not  many  years  since  we  knew  little  or  nothing  reliable  concerning  the 
depths,  contours,  and  temperature  of  the  deeper  waters  of  this  bssin: 
but  to  all  these  departmente  of  knowledge  we  now  almost  daily  reeeiTe 
additions  through  the  present  eneigetic  Hydrographer. 

If  we  regard  the  Indian  Ocean  as  bounded  to  the  south  by  the  40th 
parallel,  and  in  other  directions  by  Africa,  Asia,  and  the  AustralasiaD 
Islands  (as  represented  on  the  accompanying  chart),  then  it  has  an  sns, 
including  the  Ked  Sea  and  Persian  (^.ulf,  of  17,320,500  square  miles, 
the  area  of  the  Bed  iSea  being  158,750,  and  the  Persian  Gulf  77,460 
square  miles. 

The  (ie('i)  sl:i  >('undinL,'s  in  the  Ocean  arc  now  sufficiently  numerous 
to  allow  cuuLour  liiics  to  be  drawn  with   t  f-onicwliat  reasonal)lc  dcTce 
4iccuracy.  These  lines,  as  well  as  tlioise  ahow  lug  the  heights  of  tho  surround- 
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ing  laiiii,  uic  if  presenter!  on  the  accompanying  chart,  in  accordance  with 
the  latest  availiil)lo  iiifonnatiun. 

I  have  elsewhere  estimated  the  area  of  the  land  draining  into  the 
Indian  Ocean  at  6,813,600  square  miles,  and  the  total  annual  amount  of 
roiu  failing  on  this  area  at  4378  cubic  miles.^ 

The  following  table  gives  the  calculated  areas  between  the  several 
isub-marine  coatoiir  lines : — 


Indian  Ocban. 

Fktiidnw.  Sq.  mUm, 

Between    0  and    100    840,100 

„      100  „     500  .      .      .      .      •      .  762,650 

„      500  „  1,000    503,300 

„   1,000  „  2,000    1,595,000 

„   2,000  „  3,000    13,344,600 

Over  3,000    38,700 


17,084,350 

Bed  S>:a. 

Between   0  and    100    61,950 

„      100    „     500  46,450 

„     600    „  1,000    48,100 

Over  1,000    1.950 


158,760 

Persian  Gulf. 

Between  0  and  100    77,450 


From  the  above  estimates  the  bulk  of  water  in  the  Bed  Sea  is  found  to 
be  07,700  cuhic  miles,  and  the  mean  depth  375  fathoms,  the  Persian  Gulf 
2,200  cubic  miles,  and  the  mean  depth  25  fathoms,  the  Indian  Ocean 
44,376,800  cubic  miles,  and  the  mean  depth  of  2,286  fathoms. 

The  latest  additions  to  the  bathymetry  ot  the  Indian  Ocean  have 
been  made  by  Captain  J.  P.  Maclear,  R.N.,  of  H.M.S.  Flying  Fish^  in  the 
end  of  last  and  the  early  part  of  the  present  year.  As  a  result  of 
Captain  Maclear's  investigations,  several  shoals  and  dangers  that  have 
previously  appeared  on  Admiralty  charts  have  now  heen  expunged,  and 
iuteretjting  observations  have  been  made  with  reference  to  deep-sea 
temperatures,  and  especially  to  deep-sea  deposits. 

The  «letni1s  regarding  these  deep-soa  soundings  toe  given  in  the 
following  table : — 

1  SeattiA  OeagraiA^iaa  Magazine,  vol.  it  p.  7& 
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Depiha  in 

Bi>ttom 
Tempen- 
tare. 

Nature  of  Dottom.  1 

P*TC»'iita^v  of  Tar- 
b  jQstc  of  Lime  ia  [ 

10  42S 

10  33 

1 24  52  E. 
124  13 

"3*6 
820 

Qtwwk  mod. 

11  7 
11  5 
11  89 

121  52 
121  50 
114  39 

562 
887» 

2900 

■  ■  ■ 

Green  mud. 

Wire  parted  heaving  in. 

1 

1 

1-58  j 

7  3 
7  3 

103  1 
103  1 

r4r)0 
1920 

* 

Ureea  mud. 

8  16 
0  49 

10  29 

11  4 
10  43 
10  23 

10  35 
10  19 

9  49 

10  G 
9  54 
9  37 
9  52 
6  22N. 
6  3 
6  0 
6  11 
5  52 
5  48 

104  49 

105  35 

106  0 
105  31 
105  21 
102  5 

97  50 
97  29 
97  68 
97  60 
97  42 
97  43 
97  22 
79  25 
79  18 
79  12 
79  8 
79  0 
79  34 

3000 

2450 

2500 

1850 

24802 

3050 

220U 
3040 

308  0 
2780 

f>  AO  C 

3025 
2945 

29 1 0' 

1250 

1770* 

1850 

1675 

1730 

19.S0 

•  •  • 

•  »  • 

•  •  • 

•  •  ■ 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Manganese  nodules. 

(Doubtful  BonnfUng). 
Kadiolarian  ooze.  ^ 

ft  M 

Wire  parted  heaving  in. 

»»  »» 
Radiolarian  ooze. 

It  1* 

•t  •* 

»»  )« 
Wire  parted  heaving.in. 

Line        n  •> 
Wire        „  „ 
Blue  mnd. 

»»  f 

It  w 

t 

1 

itiarkeJ      /ui«>i«- ' 
larian  com  MB-| 
ta!n."l  tncti 
.  of      carltJiiatM  , 
thouKh  no  car- 
lionic  aci<l 

glVrll  UU  wliJIUi-' 

lute  hydtoebMe 
vacld. 

1 

34  14  1 
36  74 

8015  1 

6  12 

5  53 

6  56 

8  25 

9  10 

8  46 

9  21 
9  34 
9  28 

79  30 
76  50 
75  10 
74  21 
72  50 
88  26 
60  4 
69  53 
69  40 

1500 
1300 

1520 

1195 
2450 

OA^A 
ZUUO 

1950 
1950 

36*-0 

36 -0 
37'-0 

34' '7 

**• 

Qlobigerina  oose. 

»»  »» 

9*  ft 
M  »» 

Red  clay. 
Globiizerina'  oosft 

»»  »> 
Line  parted  heaving  in. 

1 

54-38 
6826 

63-21  1 
76  04 

69-48  1 

1 

j    9  16 

50  39 

i:u)o 

4 

1 

9  15 

59  55 

1200 

^ 

9  81 

69  59 

1350 

1 

9  58 

69  56 

1525 

9  40 

9  40 
j  12  45 
1  IS  5 

1 

60  8 

59  49 
59  1 
65  34 

1  Too 

•2 1  ;'0^ 

2U&0 

1840 

1 

34'2 

Globigerina  ooze. 
It  t» 
It  tt 

>       75  75 
6486 

67-81  1 

»  In  1884,  in  11*  6*  S.  lat.  and  121"  51'  E.  long.,  south  of  the  Island  of  Savu,  the  water  of 
the  sea  was  observe.!  to  be  c-iloured  in  surh  a  way  as  to  give  origin  to  the  inferenre  that  the 
oce.nn  shallowed  consulerably  in  this  place.  It  will  be  seen  from  this  souaduig  and  the  tme 
which  precedes  it  tliat  no  trace  of  any  anch  ehallowing  wae  diiooveied  by  the  Flifk»9  P^- 

*  This  and  the  three  preceding  soundings  were  made  in  the  vicinity  of  Chlirtmaa  IflMiji 
and  dnnonstnite  how  eteeply  that  island  ri«ei  up  from  the  bed  of  the  ocean. 
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To  Captain  Wharton,  the  Hydrographor  of  the  Adniir  iky,  I  am 
indebted  for  the  opportunity  of  examining  the  specimens  of  deep  sea 
deposits  collected  by  the  Flying  Fisl^  in  the  Indian  Ocean.  These  are  of 
very  great  interest,  as  they  are  witbont  doubt  the  beit  aeries  of  deposits 
that  have  aa  yet  been  preserved  from  this  Oeeaa.  I  was  the  more 
desirous  of  examining  them  as  some  reports  of  the  Flying  FiA's  results 
have  stated  that  gravd  had  been  found  in  depths  of  3000  fathoms  at  a 
great  distance  from  land.^  We  have  now  a  very  great  knowledge  of 
deepeea  deposits,  derived  from  an  exhaustive  study  of  the  specimens 
collscted  during  the  voyages  of  the  CkaUenger,  Tmearmit  Bhke^  PoragnMt 
Oazdkj  the  ships  of  the  various  telegraph  companies,  and  many  other 
Tsssels.  From  the  examination  of  a  deposit  it  is  possible  to  tell,  approxi- 
nately,  the  depth  and  latitude  at  which  it  was  taken,  and,  with  certain 
reservations,  the  longitude  may  also  be  roughly  determined.  To  find 
j^ras^,  in  the  ordinary  acceptation  of  the  term,  at  a  depth  of  3000  fathoms 
three  or  four  hundred  miles  from  land,  is  about  the  last  thing  one  who 
hss  made  a  study  of  deep-sea  deposits  would  expect.  It  turns  out,  how- 
ever, on  examination,  that  no  gravel  was  brought  up  at  the  depth  indicated, 
the  statement  being  due  solely  to  a  clerical  error  in  translation  or  copying 
for  the  press. 

In  tropical  regions  distant  from  land,  and  at  a  depth  of  3000  fathoms, 
the  deposit  is  apparently  without  exccjition  a  clay  arising  from  the 
ilccomposition  of  fnigmental  volcanic  matter — usually  minute  particles  of 
pumice — mixed  up  with  which  tlierc  are,  in  proportions  varying  with 
position,  shells  of  Foraniinifera,  tests  of  liadiolarians,  frusLules  of  Diatoms, 
and  minute  wind-  and  current-transported  particles.  Occasionally  there 
are  sharks'  teeth,  hones  uf  whales,  cosmic  spherulej^,  and  manganese 
nodules  and  zeolitic  minerals,  the  two  latter  arising,  as  a  secondary 
product,  chiefly  from  the  decomposition  of  the  volcanic  materials 
in  the  deposit.  In  the  greatest  depths  there  is  scarcely  a  trace  of 
carbonate  of  lime,  but  in  depths  of  2000  fathom-s  mure  than  halt  of  the 
deposits  consists  of  this  carl)onate,  wliich  is  composed  almost  entirely 
of  the  shells  of  pelagic  Fuiiiiuiiiifera  which  have  fallen  to  the  bottom 
from  tlie  surface  Avatcrs.  In  .still  lesser  depths  the  shells  of  Pteropods, 
Heteropods,  and  other  pelagic  molluscs,  are  found  in  the  deposits,  in 

yoU4  to  preceding  TabU  continued  :— 

'  About  400  nautical  (  =460  statute)  Tiiiles  %ves*  of  Christmns  Islaiicl,  ami  north  of  tlie 
Cocoa  group,  in  9°  53'  S.  lat.  and  97'  4S  E.  long.,  tbe  charts  iodicated  shallow  water,  unly 
TfiUioms  deep.  But  at  this  place  the  Flying  Fish  got  soundings  ranging  flram  22200  to 
3080  fathoms  (this  and  tha  six  pnoeding  Bonndings). 

*  Off  tlie  soutli  wpKt  coast  of  Oylon  n.  bank  (Beiinr  Bank),  with  30  fatlionis  of  water,  was 
marked  as  lying  in  6'  4'  H.  lat.  and  79'  13'  £.  long.  This  the  Flying  Fish  was  unable  to 
diseover. 

'  Another  bank  shown  on  the  chart  with  .36  f.ithomB  of  water,  between  Cape  Comorin 
^n  l  Cape  Cnanlafiii,  in  9'  31'  N.  lat. ami  fiO  [,:>'  E.  \on^. ,  could  not  be  found,  although  tWa 
ind  the  eight  soundings  which  immediately  precede  it  were  made  in  the  same  locality. 


*  Annaim  der  JTgiingTapkie,  1887,  viii.  p.  81& 
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addition  to  the  pelagic  Fommixiifera,  and  there  the  amount  of  carbon&tc 
of  lime  in  the  deposit  may  reach  90  or  95  per  cent. 

When  the  deposit  is  collected  within  a  hnndred,  or  a  hundred  snd 
fifty  miles  of  the  land,  all  the  pelagic  oiganlsmB,  and  the  other  materials 
above  mentioned,  are  usuallj  found,  but  their  presence  is  masked,  somfr- 
times  completely,  by  the  large  amount  of  coast  and  river  d^rist  the 
mineral  particles  becoming  laiger,  more  numerous,  and  more  varied  as 
the  land  is  neared,  till  they  make  up,  together  with  clayey  matter,  by  fu 
the  larger  part  of  the  sedimentary  depositions. 

The  excellent  series  of  specimens  collected  by  Captain  Maclear  in  the 
deep  water  of  the  Indian  Ocean  illustrate  these  remarks,  and  they  are 
all  the  more  valuable,  as  they  are  from  a  region  about  which  we^  up  to 
the  present  time^  knew  little  or  nothing. 

At  a  distance  of  more  than  200  miles  to  the  south-west  of  Sumatra, 
near  Christmas  Island,  and  to  the  north  of  Keeling  Island,  Captain 
Maclear  obtained  eight  soundings  between  2450  and  3080  fathoms.  In 
all  of  these  the  deposit  was  a  Kadiolarian  ooze.  More  than  50  per  cent, 
of  this  deposit  was  composed  of  the  shells  and  skeletons  of  these  beautiful 
organisms ;  the  remainder  consisting  of  clivyey  matter,  minute  fragment? 
of  crystals,  and  a  good  many  fragments  of  pumice ;  only  one  or  twn 
fragments  of  pelagic  Foraminifora  were  noticed,  and  reference  to  the 
above  table  will  show  tliat  they  contained  only  traces  of  carbonate?. 
Previously  deposits  of  Radiol ariau  ooze  were  only  known  from  the 
Pacific.  In  one  sounding  to  the  north  of  Christmas  Island,  the  sound- 
ing tul)e  brought  up  broken  pieces  of  a  manganese  nodule,  similar  to 
those  found  by  the  Cludkiujn-  in  like  situations  iu  the  Pacific  and  Atlantic. 

A  sounding  in  1920  fathoms,  about  100  miles  from  the  entrance 
to  the  Straits  of  Sunda,  gave  a  green  mud  with  1*5  per  cent,  of  carboBau* 
of  lime.  A  large  part  of  tliis  deposit  consisted  of  fragments  of  pumice, 
which  liad  as  yet  undergone  little  alteration,  and  was  doubtless  derived 
from  ihaL  thrown  out  from  ICrakatoa  during  its  recent  eniption. 

The  soundings  to  the  south-west  of  Ceylon  at  depths  greater  than 
1600  fathoms  are  blue  muds  with  from  30  to  40  per  cent,  of  carbonate  of 
lime,  consisting  mostly  of  the  shdls  of  pelagic  FOTaminlfera ;  yet  ths 
bottom-living  Foraminifera  are  more  abundsnt  here  than  at  aimilsr 
depths  much  farther  seawards. 

A  sounding  about  300  miles  to  the  westward  of  the  line  of  the 
Msldiye  and  Laccadive  Archipelagoes,  in  2450  fathoms,  yielded  a  red  day 
with  nearly  18  per  cent,  of  carbonate  of  lime,  made  up  almost  entirely  of 
broken  fragments  of  pelagic  Foraminifera.  The  mineral  particles  weie 
minute,  not  more  than  0026  of  a  millimetre  in  diameter,  with  one  or  two 
exceptions;  the  majority  of  these  were  rounded,  and  appeared  to  be 
wind-transported.  There  were  a  good  many  manganese  peroxide  ps^ 
tides  present,  but  pumice  grains  were  not  nearly  so  numerous  as  in 
the  deep  soundings  near  Christmas  Island,  and  Badiolarians  did  not  make 
up  more  than  3  or  4  per  cent  of  the  deposit. 
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The  renuuning  deep-sea  samples  from  the  Arabian  Sea,  collected  by 
Osptam  Madear,  were  brotight  up  from  depths  ranging  1195  to 
2150  fathoms,  and  are  all  Globigerina  oozes,  with,  in  some  cases,  76  per 
eeat  of  carbonate  of  lime.  The  following  is  a  list  of  the  pelagic  Foia- 
minif era  which  make  up  the  principal  part  of  the  lime  in  these  Globi- 
gerina depositB,  as  well  as  in  similar  deposits  in  the  tropical  regions  of 
the  Atlantic  and  Pacific 


Globigerina 

{OrbuUna}  universa. 

Globigerina  cretacea  (/) 

G. 

sacculifera. 

Sphceroidina  dehiscent. 

G. 

(Equilateralis. 

Fidlenia  oUiquUoculata. 

a. 

conglohata. 

Pidvinulina  menardiL 

G. 

dubia» 

P.  hmida. 

G, 

Tvbra^ 

P.  elegans* 

G, 

htUaidis, 

P,  eanarienm. 

G, 

CmMmnUida. 

G. 

digilaia. 

In  addition  to  the  above,  Biloculina.s,  TTvifj^prina' ,  rnincatulinas,  and 
arenarc^mif;  Foraniinifera  are  present,  but  they  never  make  up  any  large 
proportion  of  the  deposit.  Cnrroli'ths,  beaks  of  Cophalopods,  otoliths  of 
fish,  fragments  of  Echinoderrns  also  occur.  Radiolarians  make  up  three  and 
four  per  cent,  of  some  of  these  Globigerina  oozes,  and  a  few  Diatoms  ai"e 
present  iu  these  well  as  all  the  other  varieties  of  deposits.  The  mineral 
particles  consiaied  of  small  fragments  of  sanidine,  augite,  palag<»nite, 
glassy  particles,  and  grains  of  manganese  peroxide.  Some  of  the  minute 
rounded  particles  were  quartz. 

No  shells  of  Pteropods,  Heteropods,  nor  larval  Gasteropods  were  ob- 
served in  any  of  the  samples  preserved  by  Captain  Maclear  from  the  Indian 
Ocean,  but  they  would  doubtless  have  been  present  had  he  met  with  some 
lesser  depths ;  a  sounding  of  his  iu  the  Red  Sea  at  105  fathoms  yielded 
them  in  abundance.  They  are  also  numerous  in  specimens  of  shallower 
water  deposits  sent  to  me  from  the  Bay  of  Bengal,  by  Commander  Alfred 
CSaipenter  of  H.M.I.S.  IimstigatoTy  and  also  in  specimens  from  the  east  coast 
of  Africa,  collected  by  the  telegraph  ships.  Commander  Carpenter  records 
that  be  has  dredged  some  nodules  off  Uie  coast  of  Ceylon  in  676  fathoms, 
which  show  Globigerinn  in  sections,  and  are  said  to  contain  a  laige 
quantity  of  sulphate  of  barium.  The  deposits  in  the  Bay  of  Beng^  are 
laig^j  composed  of  detrital  matter  from  rivers.  Many  of  the  shallower 
soundings  along  the  shores  of  the  Indian  Ocean  contain  glauconite.  Captain 
Madear's  temperature '  observations  are  also  of  much  interest.  A  bottom 
temperature  of  34° -2  Fahr.  is  recorded  in  latitude  12*  45'  north,  to  the 
west  of  Sokotra.  It  is  a  remarkable  fact  that  this  temperature  differs  but 
little  from  that  obtained  by  the  Challenger  at  the  bottom  in  latitude  50* 
south.  Commander  Alfred  Carpenter  tells  me  he  has  registered  33°  7  Fahr. 
in  2100  fathoms,  in  the  Bay  of  Bengal.  The  dense  warm  tropical  water 
which  passes  along  the  eastern  shores  of  Africa,  penetrates  into  the  great 
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Sontheni  Ocean  south  of  India,  and  on  reaching  the  latitude  of  aboutSO* 
aonth  it  inks  through  the  water  of  higher  latitudes  of  the  same  tempen* 
turc,  but  of  leas  salinity,  and  it  is  then  slowly  drawn  northwards  as  a  cold 
indraught  to  supply  the  deficiencies  caused  by  surface  currents  and  evapo- 
ralaon  in  the  tropics.  It  has  frequently  heen  observed  by  mariners  that 
very  sudden  changes  of  temperature  take  place  at  the  surface  of  the  sea 
off  Cape  Guardafni.^  This  is  now  regarded  as  an  effect  of  the  south-west 
monsoon  winds  drawin;4  up  tlie  deop  roM  water  on  the  weather  shores  of 
Africa,  to  take  tlic  ]>1:ipf'  rsf  the  water  driven  otT  along  the  surface  before 
the  wind'.  SimiiiLi  pin  ii<  iincnn  nre  observed  on  the  west  coasts  oi  Africa 
and  South  America  in  the  trade-wiml  regions. 

A  remarkable  instanee  of  the  effect  of  wind  in  drawing  up  cold  deep 
wat«r  was  observed  this  summer  in  Loch  Is  ess  by  the  writer.  A  moderate 
wind  had  been  blowiug  from  the  east  for  several  days,  but  on  the 
morning  of  the  7th  September  it  tui  ned  to  the  we^t,  increasing  to  a 
moderate  gale  during  the  day.  The  following  tables  give  the  temperature 
observations  made  off  Fort  Augustus  in  i2  fathoms  at  S.IO  A.M.,  just  as  the 
west  wind  was  beginning  to  blow,  and  ut  G  P.M.,  after  it  had  been  blowing 
bard  from  the  same  direction  for  about  nine  hours.  It  will  ])C  noticed 
that  the  temperatures  were  much  lower  at  all  depths  in  the  evening  than 
ihey  were  in  the  early  morning,  and  at  a  depth  of  ten  fathoms  the  water  was 
oyer  8*  Fahr.  colder  than  when  the  west  irind  first  commenf^  to  blow. 

Serial  Temperature  Observations,  Loch  Ness,  off  the  Monastery 

AT  Fort  Augustus. 

7t1i  September,  1887. 


Time,  .       .       ,       ,  , 

a  10  A.M. 

6  P.M. 

Wind,  ,       ,       .      .    •  . 

w. 

wsw. 

Force,  

3. 

5. 

Weather,  .... 

Overcast. 

Rain. 
Bough. 

Sea,  ..... 

Hippled. 
63' '6. 

Air  Temperature,  . 

Barometer,  .... 

29*81  in. 

29*7TixL 

Depth  (fathoms),  . 

42. 

>  42. 

1 

Fathoma, 

Temperature. 

Temperature. 

0 

54*8 

47-8 

2 

548 

47-7 

5 

54-4 

46-8 

8 

54-3 

46  5 

10 

54-4 

45-9 

15 

47-2 

451 

21 

46-5 

441 

31 

450 

43-4 

41 

44*6 

43-0 

>  See  charts  allowing  miTface  temperatiirea  of  tbe  ooeaas,  compiled  \j  Nttv^atiiig  IJn* 

tenant  Bnillie,  H.N.,  and  Buchanan  on  "Similarities  in  the  Physical  CSeOgtapliy  of  ttt 
Qieet  Oceana ; "  Moifol  Oeogr.  Societjf's  Proceedings,  December 
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Althougb  no  direct  obsenrationa  aimilar  to  the  above  have  been  made 
in  the  ocean  in  the  trade-wind  r^ons  off  the  weet  coasts  of  Africa  and 
America^  and  during  the  aouth-west  monsoons  off  the  east  coast  of  Africa, 
yet  the  observationB  we  have  indicate  that  in  a  short  time  there  are  great 
changes  in  the  temperature  of  the  surface  and  subnittrf ace  waters  amount- 
ing to  18  or  20  degrees  Fahr.  The  absence  of  coral  reefs  and  islands 
along  the  coasts  just  mentioned  has  long  been  remarked  hy  all  who  have 
studied  the  distribution  of  corals  and  coral  reefs.  It  is  probable  that 
such  a  sudden  change  of  temperature  would  be  sufficient  to  kill  most  of 
the  reef-building  species  of  corals,  as  well  as  most  of  the  pelagic  animals 
on  which  they  chiefly  feed ;  and  to  this  cause  may  in  all  likelihood  be 
referred  the  absence  of  coral  reef  on  these  coastSi — a  iafit  in  the  distribu- 
tion of  reefs  for  which  it  was  hitherto  difficult  to  give  an  explanation. 


TH£  KOKW£GIAN  NORTH  AXLANXXO  £XP£DXXION. 
By  William  K  Hoyle,  M.A.  Oxon.,  F.B.S.E. 

(Continued.) 

Meteorological  Obseiu  ai  ions. — Metiiurological  observations  were 
kept  up  on  all  three  cruises  by  Professor  Mohn,  whose  name  is  a  suflicicut 
guarantee  for  tlieir  iiccuracy.  An  Introduction  to  his  Report  describes 
the  instrument.-,  used,  and  the  methods  of  obsers  uiiun,  i)uL  the  details  are 
too  techni  .il  for  reproduction  here.  Perhaps  the  most  important  novelty 
described  is  a  neat  form  of  atmometer,  to  be  held  in  the  hand,  devised 
by  the  Professor,  in  connection  with  which  is  given  an  account  of  the 
experiments  and  calculations  by  wliich  the  correction  to  be  applied  to  its 
readings  was  determined.  The  case  containing  thermometers  for  deter- 
mining the  temperature  of  the  air  was  suspended  from  the  forestay  so  as 
to  have  full  exposure  to  the  air  without  any  risk  of  warming  by  the  smoke 
from  the  funnel.  An  ingenious  form  of  the  atmometer  was  devised  for 
determining  the  rapidity  of  evaporation ;  it  consisted  of  a  small  basin  of 
water  arranged  to  float  in  a  larger  one ;  after  a  certain  lapse  of  time  the 
anu>unt  of  evaporation  which  had  taken  place  was  ascertained  by  measuring 
the  quantity  of  water  requisite  to  restore  the  small  basin  to  its  former 
level.  Thermometers  were  placed  both  in  the  inner  and  outer  vessels. 

Contour  of  the  Sj-l^-bed.— At  the  outset  of  his  discussion  of  this 
subject,  Professor  Mohn  defines  certain  geographical  terms  applied  to 
various  ]!r)rtions  of  the  sea  to  the  north  of  Europe,  and  as  these  names 
are  rapidly  gaining  currency  in  modem  geographical  writings*  it  seems 
useful  to  repeat  their  definitions  here. 

The  North  Sea  extends  northward  as  far  as  a  line  drawn  from  Stad  in 
Norway  to  the  Shetland  and  Orkney  Islands;  towards  the  north-west 
it  opens  into  the  Faeroe-Shetland  or  "  Lightning  "  Channel. 

The  Norwegian  Sta  is  bounded  by  a  line  extending  from  Stad  to  the 
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Shetland  and  Fieroe  Islands,  the  east  of  Iceland,  Jan  Mayen,  the  south  of 
Spitzbeigen,  and  the  North  Cape,  and  thence  hy  the  Norwegian  coast. 

The  Qrosnkmd  Sea  lies  to  the  south-east  of  Greenland,  and  is  bounded 
hy  the  ooast  of  ihat  country,  by  Iceland,  by  a  line  drawn  thence  through 
Jan  Mayen  to  Spitsbergen,  and  then  by  the  vest  coast  of  that  Island. 
Dermark  StraU,  between  Iceland  and  Qteenland,  connects  it  with  the 
Atlantic  Ocean,  while  by  the  Jan  Maytn  Channel  it  communicates  with 
the  southern  part  of  the  Norwegian  Sea. 

The  B'i rents  Sea  Hee  to  the  eastward  of  a  line  drawn  from  Spitzbergen 
to  the  North  Cape,  and  extends  from  Spitzbergen  and  Nova  ZemUa 
on  the'  north  to  the  coasts  of  FSnmark  and  Russia  on  the  south. 

The  North  Ocean  is  used  as  a  coUective  term  including  ail  these  Tarions 
smaller  seas. 

On  the  basis  of  the  soundings  of  the  Norwegian  expedition,  taken  in 
conjunction  with  those  obtained  by  a  large  number  of  previous  investiga- 
tors, Professor  Mohn  has  drawn  up  a  chart  of  the  area  explored,  upon 
which  contour  lines  are  drawn  at  every  100  fathoms. 

Tin's  map  reveals  a  very  irregular  formation  of  the  bottom,  of  which 
it  is  inipossiijle  to  give  any  adoquate  idea  without  the  aid  of  a  (liagnun. 
Speaking  generally,  however,  the  following  facts  ma}-  be  stated. 

1.  The  North  Ocean  is  separated  from  the  main  body  of  tho  Atlantic 
by  a  ridge  which  runs  from  the  nortli  of  Scotland,  l)y  the  Fa?roe  Islands 
to  Iceland,  and  thence  to  the  coast  of  Greenland,  the  maximum  depths 
over  its  three  portions  being  i<  p  rtively  330,  277,  and  319  fathoms,  It« 
most  south-easterly  portion  is  known  as  tho  "  \Vy ville  Thomson  iiidge," 
having  been  discovered  during  the  cruise  of  H.M.S.  Pormpine. 

2.  The  greater  part  of  the  North  Oct  an  is  a  depression  exceeding  500 
fathoms  in  depth,  near  the  centre  of  which  the  island  of  Jan  Mayen  ri>es 
like  a  ])innacie,  the  slope  being  especially  steep  on  its  north-eastern 
aspect. 

3.  Two  areas  exceed  1500  fathoms  in  depth;  one  is  a  curved  patch 
lying  between  tho  parallels  of  64"  and  72*  N.  latitude,  and  bisected  by 
tiie  meridian  of  Greenwich,  while  the  other  lies  to  the  north  of  this  and 
to  the  west  of  Spitsbergen  ;  the  elevation  which  separates  these  is  known 
as  the  "Transverse  Bidgc." 

4.  The  North  Sea,  properly  so  called,  is  very  shallow,  a  deep  channel 
of  from  100  to  200  fathoms  in  width  extending  close  slong  the  coast  of 
Norway  into  the  Skager  Rack. 

Tehpbraturb  OBBBRVATiON&^For  observing  submarine  tmperatores 
reliance  was  mainly  placed,  during  the  first  cruise,  on  the  Miller-GaseUa 
thermometers,  sunilar  in  pattern  to  those  supplied  to  the  OhaUenger ;  bat 
subsequently  instruments  on  the  models  of  Negretti  and  Zambra  wars 
used  more  extensively.  One  of  these  was  made  to  register  its  minimmn 
by  rotating  under  the  action  of  a  fan  when  di-awn  up ;  the  other  was 
contained  in  a  hollow  case  loaded  with  shot,  which  held  the  instrument  in 
one  position  whilst  descending,  and  allowed  it  to  become  inverted  as 
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soon  as  the  ascent  cuiumenctd.  This  was  found  to  work  well  until  the 
case  becamo  water-logged,  and  thus  lost  its  buoyancy.  Both  these 
instruments  have  since  been  superseded  by  others  in  which  registration  is 
accomplished  by  a  weight  or  "messenger/'  which  is  allowed  to  run  down 
the  line,  and  thus  bring  aboot  the  inTersSon  ol  the  thermometer  with  great 
certainty.  This,  the  invention  of  Captain  Rung^  of  the  Danish  Meteoro- 
logical Institute,  haa  been  developed  with  much  sneoess  at  the  Gnmton 
Marine  Station.  Buchanan's  mercury  piezometer,  an  instrument  for 
m^uring  the  combined  effects  of  temperature  and  pressure,  first  used  on 
board  the  ChaXUnger^^  rendered  great  service  in  checking  the  results 
obtained  by  other  means,  and  a  chapter  is  devoted  to  a  critical  discussion 
of  its  indications. 

The  most  conspicuous  feature  in  the  distribution  of  surface-temperature 
is  to  l»e  found  in  the  way  in  which  the  isotherms  are  disposed  in  sharp 
bends  like  tongues,  warmer  areas  projecting  into  colder  areas,  and  vice 
9mA,  The  central  lines  of  these  tongues  are  denominated  by  Mohn 
"axes  of  heat  or  cold."  The  most  conspicuous  are  (1)  an  axis  of  heat 
running  parallel  to  tlie  coast  of  Norway  till,  about  four-fifths  of  the  distance 
up  that  country,  it  divides  into  two,  one  branch  passing  northward  up 
the  west  coast  of  Spitzbergen,  the  other  proceeding  eastwards  into  the 
Barente  Sea  along  the  Murman  const  of  Ttussia ;  and  (2)  an  axis  of  cold 
passing  southwards  to  the  east  of  Iceland,  and  reaching  as  far  as  the 
Fnroe  and  Shetland  Islands. 

In  regard  to  the  distribution  of  temperature  at  the  bottom,  it  is  to 
be  noted  that  the  greater  part  of  the  bed  of  the  North  Ocean  is  covered 
with  water  having  a  temperature  below  —1°  C.,  and  furthermore  that  the 
hoinulary-line  of  the  water  wliich  has  a  temperature  of  0°  C.  follows  the 
contour  of  the  banks,  so  tliat  the  coldest  water  occupies  the  depressions, 
and  is  kept  away  from  the  near  i)ro\imity  of  the  coast.  Off  Vesteraalen, 
in  Nonvay,  this  ice-cold  water  attains  its  closest  proximity  to  the  shore, 
about  20  nautical  mile.>.  Emphasis  is  also  laid  upon  the  fact  discovered 
during  the  cruises  of  the  Vurrupine  and  Kultjhi  Eiraitt,  and  formally 
enunciated  l>y  Mr.  John  Murray,-  that  this  cold  water  is  held  back  from 
passing  into  the  main  body  of  the  Atlantic  by  the  Wyville  Thomson 
Ridge,  south  of  which  the  water  at  the  bottom  is  several  degrees  above  the 
freezing  point  of  fresh  water. 

In  addition,  a  detailtnl  account  is  given  of  the  distribution  of  tempci  u- 
ture  in  the  Norwegian  fjords,  and  of  its  variations  thioughout  the  year. 

Determination  of  the  CuBRENTa — Starting  from  the  position  that 
surface-currents  in  the  ocean  depend  mainly  upon  the  wind,  Plpofessor 
Mohn  proceeds,  in  the  first  instance,  to  ascertain  Uie  average  direction  and 
force  of  the  wind  over  the  North  Ocean  throughout  the  year;  and,  since 
the  direct  observations  upon  this  are  inadequate,  he  deduces  the  winds 
from  the  mean  barometric  pressure,  of  which  the  records  are  much  more 

*  Narrative  of  the  Chaiieugt  r  Exj>eilition  ^1885),  vol,  i.  p.  102. 

»  Froeeedings  of  Royal  Soriety  of  Edinburgh  (1883),  vol.  xi.  p.  654. 
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extensivo  and  reliable.  The  results  are  given  in  «  chart,  upon  which  the 
isobars  and  the  winds  deduced  from  them  are  shown,  indicating  that  an 
elongated  area  of  low  pressure,  reaching  say  from  Iceland  to  the  North 
Cape,  occupies  the  centre  of  the  Norwegian  Sea.  The  winds  blow  in  a 
cyclone  round  it,  the  direction  in  the  southern  portion  being  from  the 
soiith-'west  and  south,  and  on  the  northern  side  from  the  north  and  north- 
east. Anotlier  nvd\^  shows  the  resulting  surface-currents,  which,  of  course, 
follow  the  dirt'('ti()n  of  tlie  wind,  keeping  up  a  circulation,  with  an  elon- 
gated area  of  rest  corresponding  to  the  low-pressure  ceutre  above  men- 
tioned. 

As  regards  the  cui  rents  in  the  deeper  strata,  and  the  general  circula- 
tion in  the  Northern  Oceuu,  the  state  of  afl'airs  may  be  roughly  summarised 
as  follows :  the  water  of  the  North  Ocean  comes  from  two  <listinct 
sources — (1)  the  Atlantic;  (2)  the  Arctic  Polar  Sea.  The  deeper  waters 
of  the  Atlantic  current  are,  of  course,  8toi)ped  by  the  WyviUe  Thomson 
and  Faeroe  Iceland  llidges,  whikt  ihe  superficial  layers  pass  over  into  the 
North  Sea.  These,  being  denser  than  the  remainder  of  its  waters,  smk, 
and  constitute  a  layer  between  Iceland  and  Norway,  characterised  by  high 
temperature,  high  pressure^  and  small  amount  of  dissolved  air.  The  Polar 
water,  dilated  doi  ing  the  summer  by  the  masses  of  melting  ice,  pssMs 
southwards  in  a  broad  stream  extending  from  the  east  coast  of  Greenland, 
as  far  as  the  eastern  side  of  Jan  Mayen.  It  maiuly  occupies  the  more 
northerly  of  the  two  deep  basins  of  tiie  Norwegian  Sea.  Thus,  in  the 
maiui  the  southern  basin  of  the  Norwegian  Sea  is  filled  with  Atlantic  water, 
and  the  Northern  with  Arctic,  the  warmer  water  being  associated  not 
only  with  high  pressure,  high  density,  and  high  temperature,  and  smsll 
quantity  of  dissolved  air,  but  also  with  a  much  larger  amount  of  shells 
of  Foramnifera  and  other  organisms. 

Chemical  iNVEsnoATlONa — The  Chemical  Keport  by  H.  TomOe  con- 
sists of  the  following  sections— (1)  the  air  dissolved  in  sea  water ;  (3) 
the  carbonic  acid  dissolved  in  sea  water;  (3)  the  amount  of  salt  in  sea 
water.  It  has  added  not  a  little  to  our  knowledge  of  ocean  chemistrj-. 
From  n  practii  al  point  of  view,  perhaps  the  most  important  item  is  the 
method  devised  by  the  author  of  determining  the  alkalinity  of  sea  water. 
The  estimations  of  the  dissolved  air  and  carbonic  acid  have  been  utilised 
by  Professor  Mohn  in  his  discussion  of  the  circulation  of  water  in  the 
Norwegian  Sea  just  alluded  to. 

ZooT.o<!i(  Ai.  Keskakches. — To  give  an  adequate  account  of  that  |)or- 
tion  of  the  Zor)lf»gical  work  of  the  Norwegian  North  Atlantic  Expedition 
which  haa  been  already  })uhlishcd  would  extend  the  present  article  beyond 
all  reasonable  dimensions;  a  due  appreciation  of  the  work  must  be  left  to  the 
specialists  in  the  respective  departments.  All  that  can  here  be  attempte*! 
is  in  a  few  sentences  to  bring  out  the  most  salient  features  of  each  memoir. 

The  fishes  collected  by  the  expedition  were  handed  to  Dr.  Bobert 
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CoUett  for  investigation,  and  his  Report  upon  tlu-m  was  one  of  the  first 
volumes  published.  The  first  two  cruises  yielded  much  fewer  specimens 
than  the  third,  during  which  special  attention  was  given  to  th«'  use  of  the 
trawl,  which  experience  has  shown  to  be  much  better  adapted  for  their 
capture  than  the  dredge.  Omitting  the  coiiiiuoncr  forms  already  known 
to  occur  at  iritiing  depths  off  the  Isorwegiau  shore,  the  species  collected 
(luring  the  expedition  numbered  thirty-four,  of  which  seven  were  now. 
One  of  these  is  the  type  of  a  new  genus,  Rhodkhthys^  of  special  interest, 
being  not  nearly  related  to  any  fishes  hitherto  known  from  the  north  of 
Europe.  Only  a  single  specimen  was  obtained  of  about  the  size  of  a  large 
herring,  but  broader  and  thinner,  except  as  regards  tKe  head,  which  is  very 
huge  from  side  to  side;  the  tail  is  small,  and  a  long  forked  filament  hangs 
ont  from  helow  the  gill-cover  on  either  aide.  The  fish  is  of  a  bright  red 
colour,  and  belongs  to  Uie  OpMdiiiat  a  well-marked  family  of  deep-sea 
fishes,  examples  of  which  have  now  been  found  in  all  parts  of  the  globe. 

Messrs.  Danielssen  and  Koren,  whose  names  have  so  long  been  asso- 
ciated in  a  literary  and  scientific  partoership,  have  undertaken  a  large  share 
of  the  zoological  work  in  connection  with  this  expedition,  no  less  than 
four  of  the  Beports  already  published  being  their  joint  work,  while  Dr. 
Danielssen  has  published  one  on  the  Akjfomda  since  the  dea^  of  his 
distinguished  collaborator.  The  Gephyrea  are  animals  Utile  known  to  the 
\WorId  at  large,  but  of  great  interest  to  zoologists.  A  small  but  important 
collection  was  made  by  the  Vifringen,  seven  new  species  being  obtained,  of 
which  four  are  types  of  new  genera ;  whilst  one  presented  such  peculi- 
arities that  a  new  family  had  to  be  created  for  its  reception.  EpUketosoma 
norwegicum—thh  being  the  name  selected  for  the  animal — has  a  sausage- 
shaped  body  about  half  an  inch  in  length,  to  one  extremity  of  \vhich  is 
attached  a  proboscis  about  2^  times  as  long  as  itself.  The  mouth,  as  is 
usual  in  this  group,  is  situated  immediate!}  TkIow  the  proboscis,  and  at 
either  side  of  the  latter  is  a  groove,  in  the  bottom  of  which  is  a  row  of 
apertures  opening  into  the  body-cavity — ^an  arrangement  found  in  no  other 
species. 

The  collection  of  Holothuriana,  or  sea-cucumbers,  contained  twenty- 
five  species,  six  of  which  were  new,  five  necessitating  the  erection  of  new 
genera.  Two  of  these,  are  noteworthy  as  belonging  to  the  Elasipoda,  a 
group  instituted  by  Dr.  Hjalmar  Th<^cl  of  Upsala,  for  certain  forms 
di.srovered  by  the  ChallemjcTy  and  found  only  in  the  deep  sea. 

Of  the  Adtrovlea  (star-fishes),  no  less  than  twenty  one  genera  and 
forty-one  species  were  collected,  and  of  these,  four  genera  and  eleven 
species  appeared  to  Messrs.  Damelssen  and  Koren  to  be  previously  un- 
described,  although,  owing  to  the  scattered  nature  of  the  literature  of  the 
subject,  and  tlie  fact  that  tliey  had  often  only  a  single  specimen  to  deal 
with,  they  do  not  feel  certain  that  in  some  instances  they  have  not  been 
anticii)ated.  One  of  the  most  remarkable  novelties  is  Ilyaster  mirabilis,  a 
small  five-rayed  form,  characterised  by  a  long  process  arising  from  the 
centre  of  the  upper  surface.  A  similar  appendage  was  found  by  Professor 
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Perrior  in  a  star  fish  from  the  north  coast  of  Spain,  to  which  he  gave  the 
name  Caulaster^  suggesting  that  the  process  was  homologous  with  the 
stem  of  a  crinoid.  This  view  is  also  apparently  adopted  in  the  work  uudtr 
conaideration;  but  Mr.  Percy  SladeD,  from  an  examioatioii  of  Mreral 
dmilar  forms  in  the  ChaUmger  coUeetion,  has  been  led  to  the  eondnnoo 
that  the  resemblance  is  illusoiy,  and  that  there  is  no  real  correspondeaoe 
between  these  stractures.  The  Report  is  fllustrated  by  fifteen  well- 
executed  plates,  the  last  of  which  exhibits  the  animals  in  their  natural 
colours,  from  drawings  taken  from  life  by  the  skilful  pencil  of  lir. 
Schierts.  It  is  to  be  regretted  that  a  similar  course  has  not  been  folr 
lowed  more  frequently  in  the  ease  of  other  scientific  expeditions. 

The  Pennahdida,  or  sea-femsi  were  not  numerous,  but  nevertheless 
they  presented  several  new  forms.  Of  UmbelltUa  encrimu  (Linn.),  the 
earliest  known  representative  of  the  family,  no  less  than  twelve  specimens 
were  obtained,  which  furnished  Messrs.  Danielssen  and  Koren  with 
material  for  a  most  elaborate  description,  both  systematic  and  anatomical, 
of  its  structure.  No  less  than  eight  large  plates  are  devoted  to  its  eluci- 
dation, the  last  Itcing  a  beautiful  coloured  drawing  of  the  animal,  sketched 
during  life  by  Mr.  Schiertz.  The  AlcyonidcR  are  a  very  interesting  group 
of  polyps,  which  have  been  hitherto  rather  neglected,  and  hence  the 
memoir  of  some  150  pages  and  23  plates,  which  Dr.  Danielssen  has 
devoted  to  their  consideration,  deserves  a  special  welcome.  His  work  was 
carried  out  under  great  dithcultics,  the  motion  of  the  vessel  rendering  it 
impo'^sihle  to  make  an  ndcquntc  examination  of  the  li\  ing  animals.  He 
has  made  the  best  use,  however,  of  the  material  })reserved  in  sj)irit,  and 
has  based  his  systematic  conclusions  upon  anatomical  examination  as  well 
as  upon  the  forms  of  the  spicules  nnd  external  characters.  One  delicate 
branching  urgaiiism  received  the  name  P'oriuyia^  innu  the  vessel  in  which 
the  investigations  were  con<luct«d,  and  in  it  Dr.  Danielssen  wa.s  fortunate 
<  It  \igh  to  discover  groups  of  large  ganglion  cells,  wliich  seems  to  furnish 
our  first  introduction  to  a  nervous  system  in  these  animals. 

Dr.  Armauer  Hansen's  Report  on  the  AnnflvJa  opens  with  some  valu 
able  remarks  on  the  classification  of  these  animals.  He  criticises,  as 
others  have  done  Itcfure  Iniji,  tiie  excessive  splitting  up  of  genera  to  which 
Malmgreu,  his  eminent  predecessor  in  this  field  of  inquiry,  was  addicted. 
He  is  disposed  to  lay  but  little  weight — too  little,  as  it  seems  to  us — upon 
systematic  characters  derived  from  tlie  briatles,  preferring  to  rely  rather 
upon  the  scales  in  such  specks  as  possess  them.  A  very  large  number  of 
forms  were  collected  by  the  expedition,  and  separate  lists  are  given  of 
those  captured  in  the  cold  and  warm  areas.  Dr.  Hansen's  account  of  the 
collection  of  Sponges  is  unfortunately  of  much  less  value  than  it  would 
have  been  had  the  specimens  been  better  preserved.  In  many  eases  the 
labels,  having  been  written  in  fugitive  ink,  were  indecipherable,  and  the 
spirit  had  evaporated,  so  that  no  details  regarding  the  structure  of  the  soft 
parts  and  canal  system  could  be  nuide  out»  and  even  the  exact  locality 
from  which  the  species  were  obtained  could  not  be  ascertabed.  Under 
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these  circumstances  the  Keport  I'esolves  itself  into  a  mere  description  of 
the  forms  of  spicules  found  in  the  various  specimens. 

Only  two  small  instalments  of  the  Kojxjrt  on  tlie  MoUusca  have  yet 
appeared,  but  these  are  suliicieut  to  ^li  <  that  the  material  collected  in 
this  department  is  both  abundant  an<l  iinpurtant.  In  the  first  fasciculus. 
Dr.  Friele  deals  with  the  Bucdnido  fainil y,  of  whicli  tlie  whelk  is  the  most 
faiiiilid-  cxa tuple,  and  which  is  well  represented  in  the  northern  seas.  Its 
large  number  of  species,  and  their  great  variability,  liavc  taxed  the  skill 
of  more  than  one  eminent  conchologist.  The  second  part  commences  with 
the  no  less  difficult  family  jPleuaroimid<Bt  in  treating  which  the  author  gives 
a  revinoo  of  all  the  nortbem  fonns  of  the  genus  Bda,  whidi,  based  as  it 
is,  not  only  on  the  specimens  collected  by  the  Vbringen,  but  also  on  the 
extensiye  series  in  the  TromsS  Museum,  cannot  fail  to  be  of  assistance  to 
future  workers.  Three  groups  are  distinguishedi  a  few  isolated  forms 
remaining  unclassified. 

The  Onufaeea  have  been  undertaken  by  Professor  G.  O.  Sars»  whose 
researches  into  that  class  have  slready  earned  him  a  world-wide  reputa- 
tion. In  1885  two  thick  fasciculi  were  issued,  illustrated  by  specimens  of 
that  admirable  draughtsmanship  to  which  he  has  so  long  accustomed  us, 
and  it  will  be  a  matter  of  uniyersal  regret  that  some  of  the  coloured 
drawings  made  during  the  cruise  were  not  reproduced  each  *'in  their  own 
tinet^"  as  in  the  case  of  the  Asieroidea,  The  descripUons  of  the  sixty-five 
new  species  and  seven  new  genera  obtained,  occupy  the  whole  of  the  two 
fasciculi  mentioned  above,  which  constitute  Part  1.  of  the  memoir.  A 
smaller  instalment  appeared  last  year,  giving  a  complete  list  of  all  the 
species  (more  than  300)  which  were  collected,  along  with  elaborate  tables 
showing  their  distribution  in  the  Noi-wegian  Sea  and  elsewhere ;  and  a 
third  part  is  promised,  to  be  devoted  to  general  considerations  such  as 
the  effect  of  physical  conditions  on  distrilnition,  migrations,  and  the  like. 

Such  is  a  very  brief  account  of  one  of  the  best  conducted  and  most 
important  of  the  recent  deep-sea  expeditions.  We  can  only  hope  that, 
with  the  improved  apparatus  whicli  every  year  produces,  it  will  have  the 
effect  of  stimulating  further  inquiries  in  the  same  direction,  until  the 
[iroblems,  hitherto  merely  propounded,  approach  within  reasonable  distance 
of  solution. 

THE  PHYSICAL  GiiOGliAPHY  AND  TRADE  OF  tOEMOSA. 

JUad  ai  Meeting  of  BriHsh  Aseodaium,  1887.) 
By  Archibald  K,  Colquhoun, 
.Hoik  Cor.  Member,  Boyal  SeotHA  OeograpkM  Society. 

FuiiMOSA  i.s  interseeted  l)\  a  luiigc  of  niouutains,  varying  in  height  from 
200  to  12,000  ft.,  following  tlie  general  direction  of  the  island  from  north 
to  south,  and  forming  its  backbone.    The  raugo  is  called  by  the  Chinese 
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Chii-Shau,  or  "  Saw  Hills."  Its  western  slope  is  somewhat  gradual,  and 
falls  to  a  large  undulating  plain  on  which  the  Chinese  have  mottled.  On 
the  eastern  coast  the  range  descends  precipitously,  presenting  a  dangerous 
shore,  exposed  to  the  full  blast  of  the  Pacific.  Kven  the  western  coast 
has  no  good  harbours,  and  vessels  are  often  compelled  to  lie  off  the  island 
exposed  to  bad  weather. 

The  only  harbours  are  Iveelung  and  Tamsui  in  the  north,  and  Taiwan 
in  the  south-wost.  The  Chinese  are  confined  as  yet  to  the  western  plain, 
to  the  harbours  and  villages  of  the  western  and  northern  coasts,  and  u*  a 
few  settlements  on  the  east,  the  main  mountain  range  being  inhabited  V>y 
aboriginal  tribes,  grarlually  becoming  subject  to  the  Chinese,  or  being 
here  as  elsewhere  exterminat-ed  by  them, — the  invariable  result  of  the 
contact  of  aboriginal  races  with  tliose  of  a  sn})erior  civiHsjition. 

The  outline  of  the  coast  is  very  irregular,  with  numeious  inlets  and 
bold  headlands.  The  island  presents  every  variety  of  country  — hi^h 
peaks  enveloped  bj  mist  and  snow,  valleys  covered  with  luxuriant  vegeta- 
tion, and  ihe  extensive  plain  on  the  west,  wiUi  its  rich  alluvial  soil  Here 
are  found  nine-tenths  of  the  whole  population  of  Formosa.  Through  this 
plain  the  riTors^  few  and  shallow,  wind  from  the  foot  of  the  hilk.  On 
the  wild,  abrupt  eastern  eoast^  with  its  few  sandy  beaches,  on  which  then 
is  often  a  heavy  swell,  is  only  one  fertile  plun  of  any  cons!da«hk  extent. 

This  valley,  known  commonly  as  Kapsulan,  and  officially  as  Komalan, 
commences  some  25  miles  south  of  Keelung,  and  extends  for  some  14  railas 
farther  south  to  Sauo  Bay.  Its  greatest  width  is  some  seven  miles,  the 
inland  boundary  being  a  semicircle  of  mountains.  Within  the  valley — 
one  large  rice  field — are  situated  35  yfllages  and  several  thriving  townB, 
the  principal  of  these  being  Lotong,  a  well-built  town  with  a  population  of 
a  few  thousands,  and  with  some  trade.  Although  settled  only  since  the 
beginning  of  this  century,  and  in  the  early  years  of  its  occupation  the 
resort  of  outlaws,  it  can  now  boast  of  a  very  orderly  and  respectable  com- 
munity, who  live  well  upon  the  products  of  the  fertile  soil. 

The  original  inhabitants  of  the  plain,  calleil  by  themselves  Kabaran, 
have  been  compelled  by  the  Chinese  to  retire  from  the  open  country  to  the 
lower  hill-slopes,  where  they  are  forced  into  contact  wHh  the  untamed 
aborigines  dwelling  within  the  dense  forests. 

The  amount  of  level  land  to  l»o  found  along  the  whole  broken,  steep, 
eastern  coast  is  exceedingly  limited,  the  precipitous  and  thickly-wooded 
mountains  cominL-;  for  the  most  part  sheer  down  to  deep  water.  On  the 
few  small  bays  with  patches  of  plain  land  which  are  to  be  found  Chinese 
communities  have  settled.  The  lower  slopes  of  the  hills  are  being 
gra<lually  denuded  of  their  covciiiig.  the  edge  of  the  wooded  tracts  being 
invariably  the  l)oundary  line  between  the  territories  of  the  settlers  and  tho 
natives.  On  the  east  the  streams  are  fierro  Tnountaiii  torrents,  more  like 
waterfalls  than  rivers,  rendering  navigation  of  any  sort  impossible. 

The  great  drawback  of  Formosa  and  to  its  develoianent  is  the  absence 
of  good  deep-water  harbours,  and  the  recurrence  of  violent  typhoons  in 
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the  Chvmel,  rendering  navigation  diffienlt  md  dangerous.  The  east  coast 
is  not  Tisited  by  the  fall  strength  of  the  north-east  monsoon,  presumably 
owing  to  the  precipitous  and  rugged  character  of  the  mountain  slope, 
fiat  thoiigh  there  is  practically  no  harbour  of  any  value  on  the  east  coast, 
those  on  the  west  coast  are  mere  roadsteads,  with  few  exceptions,  only 
admitting  vessels  of  light  draught,  up  to  10  or  12  feet  The  coast  line, 
except  in  the  north,  is  a  succession  of  sand-banks  and  shoals. 

From  the  brief  description  given  of  the  main  ports  which  are  open  to 
fonign  trade— Keelung  and  Tamsui  In  the  north,  and  Taiwan  and  Takow 
in  the  south — ^it  will  be  seen  what  enormous,  almost  insuperable,  diffi- 
culties exist  In  the  way  of  navigation.  The  northern  part  of  Formosa  is 
high  and  mountainous,  with  the  exception  of  its  north  and  north-west 
points^  which  are  low,  with  reefs  extending  a  considerable  distance  off  the 
coxst.    The  sea  here  has  a  great  depth. 

The  scenery  in  the  immediate  neighbourhood  of  Keelung  is  very  fine, 
with  picturesque  knolls  and  undulating  wooded  hills  coming  down  close 
to  the  water's  edge,  wiiile  behind  these  the  mountain-range  of  Tamsui,  gene- 
rally covered  with  cloudR,  rises  to  2800  feet  above  the  sea.  The  slopes 
of  verdure  and  vegetalion  form  a  fine  contrast  with  the  flatness  of  the 
western  coast,  and  with  the  general  sterility  of  the  northern  mainland. 

Northern  Formosa  is  volcanic,  as  might  be  expected  from  the  fact 
that  it  i?5  situated  between  the  two  great  volcanic  centres,  Japan  and  the 
Philii){)inL's,  The  river  at  Tamsui,  and  tlie  alluvial  plain  at  the  back  of 
the  town,  form  a  natural  boundary  between  the  Tamsui  mountain  system 
and  that  of  the  main  mountain  backltone  of  the  i.^land.  The  hills  here 
are  composed  of  stratified  rocks  which  have  been  tilted  up  bj'  the  ij^neous 
rocks.  At  iveclung  sandstone  is  the  {ircdominating  formation,  and 
assumes  the  most  fantastic  shapes.  North  of  Tamsui  the  beach  is  a 
tield  of  lava,  seamed  and  cracked,  with  deep  gullies,  and  is  tvA  improbably 
the  outer  edge  of  a  submarine  eruption.  At  Keelung  at  the  present  day 
vulcanic  agency  is  suspected  to  be  at  work  under  the  sea.  The  water  is 
wca.sioually  covered  with  floating  pumice,  and  the  results  of  volcanic 
subaqueous  movement  have  been  noticed,  especially  during  the  earth- 
quake; of  1867.  Ther«'  are  six  sets  of  volcanic  geysers  in  the  district. 
Durinj^  the  earthquake  mentioned  the  sea  receded  from  Keelung  harbour, 
leaving  the  anchorage  quite  dr}',  returning  a  few  seconds  after  in  two 
huge  waves,  sweeping  away  shipping,  and  destroying  to  a  great  extent 
Keelung  and  other  towns  close  by,  while  even  Tamsui  suffered  consider- 

Mr. 

Keelung  is  situated  on  the  shores  of  a  bay  situated  between  Caped 
Fold  and  Petow,  lying  some  22  miles  apart.  The  portion  of  North 
Formosa  between  these  points  receives  the  roll  of  the  heavy  sea  of  the 
north-east  monsoon,  thougli  fairly  sheltered  during  the  south-west 
monsoon.  In  the  bay  is  Keelung  Island,  a  remarkable  black  rock  rising 
precipitously  on  all  sides,  with  a  somewhat  flat  summit,  680  ft.  in  height 
The  harbour  is  easy  of  access,  and  fairly  well  sheltered  from  all  except 
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the  northerly  winds,  whose  full  force  is  felt.  At  present  the  depth  of 
water  in  Keclung  harbour  is  not  eofficient  for  large  ocean  steamers  to  gain 
the  requisite  shelter  from  the  north-east  monsoon,  owing  to  the  acemnuU- 
tion  of  ballast  which  has  for  many  years  been  thro^m  overboard  by  the 
junks.  The  bad  weather  often  prevents  cargo-boats  from  going  alongside 
the  steamers  outside.  The  harbour  might  be  improved  by  dredging,  which 
has  been  }>i  oposed  more  than  onoe,  but  it  ia  more  than  doubtful  whether 
the  effect  would  be  lasting.  If  the  coal  mines  are  ever  to  be  of  any  great 
value  or  to  turn  out  profitably,  the  water  must  be  permanently  deepened 
close  to  the  town.  The  so-called  harbour  of  Tamsui,  '^Freshwater  "  town, 
which  is  really  only  the  lower  reach  of  the  Tamsui  river,  lies  in  a  valley 
situated  south  of  the  high  northernmost  range,  one  of  whose  peaks  stands 
3800  it.  high  over  the  harbour.  To  the  south  of  this  again  is  a  double- 
peaked  hill,  with  a  summit  2000  ft.  high.  In  the  funnel-shaped  entrance 
is  a  bar,  witli  only  feet  of  water  at  low  tide,  and  7  feet  to  12  feet  rise 
during  spring  tidi*.  The  anchorage-ground,  which  is  of  shifting  sand,  is 
utterly  insecure.  The  shore,  next  the  mouth  of  the  Tamsui  river,  is  com- 
posed of  low  ground  interspersed  with  sand-hills;  on  the  south  are  sand 
and  mud  Hats,  stretching  for  some  distance  southwards ;  on  the  north  a 
stony  flat.  Hu-wei,  the  town  known  to  Europeans  as  Tamsui,  is  situated 
some  two  miles  from  the  mouth  of  the  river,  just  beyond  the  old  Dutch 
red  fort,  which  is  now  the  British  Consnktc.  Tlie  harboin*  is  really  formed 
by  the  debouchure  of  numerous  streams  rising  in  the  mountains  in  varions 
<Hroctions,  and  at  distances  varving  from  20  to  70  miles  from  the  mouth. 
Tlie  main  branch  comes  from  the  south-ea,st,  but  another  ini}>ortaiit  one 
rises  in  tlie  noith-east,  in  the  immediate  neighbourhood  of  Keelnn,:.  a 
few  miles  to  the  south  on  tlic  southern  side  of  the  hill-pass,  tiie  up[a^r 
reaches  being  set  with  fierce  rapids.  These  streams  iiow  towards  M*»ngrka, 
called  also  Bangka  or  Banca,  where  they  form  a  junction  some  15  miles 
from  the  sea,  and  into  this  they  empty  themselves.  Large  quantities  of 
silt  are  brought  down  by  the  river,  especially  when  swollen  by  liea\y 
rains,  the  result  being  a  troublesome  liank  in  the  innulle  of  the  river,  aiid 
a  narrow  bar  at  the  entrance  on  which  the  sea  at  times  breaks  with 
great  violence.  A  dangerous  surf  rises  with  a  fresli  breeze,  and  vessels 
cannot  count  on  entering — or,  once  within,  on  leaving— the  port.  lu 
fine  weather,  and  at  high  tide,  coasting  steamers  of  small  draught  can 
enter,  but  vessels  of  any  considerable  draught  do  not  venture  in  on 
account  of  the  insufficient  depth  and  the  surf-ewell.  The  anchorage  lias 
shifted  from  the  southern  side,  where  it  was  within  the  memory  of  native 
residents,  to  the  northern  bank.  This  has  been  generally  attributed  to 
the  wholesale  deposit  of  ballast  from  junks  in  the  river,  never  interfered 
with  by  the  Chinese  officials.  In  the  south,  Takow  is  the  only  port  with 
a  harbour  which  admits  vessels  of  12  feet  draught.  This  harbour  is 
formed  by  a  small  baain  lying  within  a  great  placid  lagoon,  six  miltt  in 
length  and  one  to  two  in  breadth,  situated  parallel  to  the  sea.  On  the 
north  it  is  bounded  by  a  rich,  flat  plain,  through  which  meanders  a  rivery 
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and  ou  the  south  is  a  ]ow  aand-batik,  extending  southward  from  Saracen 
Head,  untU  it  rejoins  a  contintiatioD  of  the  plain.  On  this  is  situAted 
the  village  of  Ta1a>w,  with  a  population  of  about  1000.  The  entrance  to 
the  harbour  is  only  200  feet  wide^  lying  next  to  an4  north  of  Saracen 
Head.  A  narrow  ridge  of  sand  runs  from  this  point  northwards,  curving 
out,  but  generally  parallel  to  the  shore  north  of  the  entrance.  Over  the 
lurth  and  south  parts  there  are  10  feet  to  12  feet  of  water  at  low  spring  tidesi 
but  on  the  central  portion  not  more  than  7  feet  or  9  feet.  Its  loose  sands 
are  constantly  shifting,  especially  when  freshets  occur,  and  in  the  south- 
west monsoon,  when  wind  and  swell  beat  against  the  tides  forcing  their 
way  seawards  from  the  lagoon.  In  had  weather  the  sea  breaks  heavily 
on  the  bar.  The  Michorn2;c  is  so  confined  that  vessels  (MiTinot  swiiig,  and 
have  to  be  moored  head  antl  stem,  and  a  middle  spit  of  sand  further 
reduces  the  breadth  of  the  anchorage,  which  is  practicable  only  for  small 
steamers.  Trade  is  carried  on  from  this  place  principally  with  Amoy. 
From  Takow  to  Taiwan  tho  distance  is  about  I'O  nnlo<5,  tlip  jounioy  Ix'ing 
perforinofl  cither  on  foot,  l»y  chair,  or  on  liorsehack.  A  telegraph  line  lias 
united  the  two  places  since  1S71,  when  it  was  erected  by  Cliinese  students 
who  had  heen  trained  in  the  Fuochow  Dockyard  School  of  Instruction. 
Owing  to  the  surf  so  common  at  the  Tukuw  harhoni-,  boats  similar  to 
those  cjilled  catamarans  are  largely  used.  Thcj»e  are  ratts  of  stout 
bamboos  lashed  together,  the  boatmen  using  the  common  Chinese  paddle 
and  a  large  sail,  rigged  in  the  ordinary  waj'.  Tiie  passengers  aie  seated  in 
a  large  tub  placed  in  tlie  centre  of  the  ruft-boat,  which  has  surrounding  it 
a  slender-looking  but  strong  bamboo  railing.  These  unsafe-looking  craft 
face  the  roughest  swells  thrown  against  the  coast  by  the  whole  force  of 
the  soiiih-west  mousoon ;  yet  accidents  are  not  very  conunon.  In  any 
case,  they  are  the  safest  class  of  boat  for  the  pur|X)sc  required. 

Approaching  Takow  from  the  sea,  the  prominent  features  in  a  very 
unattractive  landscape  are,  on  the  left,  Ape's  Hill,  1100  feet  high,  with  its 
barren,  rugged  sides  rising  with  a  steep  slope  from  the  sea.   This  hill,  a 
block  of  coral,  the  summit  of  which  resembles  a  crater,  is  believed  to  be 
an  extinct  volcano,  which  has  been  alternately  submerged  and  upheaved. 
Farther  south  is  Saiacen,  173  feet  high,  a  nearly  level  block,  faced  on 
the  sea  side  by  precipitous  cliffs  rising  from  the  water's  edge.   Some  20 
miles  north  of  Takow  is  a  straight  line  of  beach,  pierced  by  four  small 
streams,  and  nothing  noticeable  appears  until  Fort  Zealandia  is  reached, 
built  by  the  Dutch  in  1634  to  guard  the  entrance  of  the  then  extensive 
lagoon-harbour  of  Talwan-fu,  the  capital  of  the  island.   This  open  road- 
stead— ^known  sometimes  as  the  Anping  Hoad,  from  the  tishing  village 
of  that  name  which  has  sprung  up  round  the  ruins  of  the  Dutch  fort — 
has  an  anchorage  of  some  six  fathoms,  but  is  situated  next  a  scries  of 
flat  sandy  banks,  on  which  the  surf  breaks  heavily.     These  banks 
separate  the  roadstead  from  a  shallow  and  muddy  lagoon,  next  which  is 
a  low  flat  plain.  Dui  ing  the  north-east  monsoon,  from  December  to  March, 
sbeltered  anchorage  is  found  to  the  south-west  of  Fort  Zealandia.  But 


Digitized  by  Google 


572 


THE  PHYSICAL  GEOGRAPHY  AHD  TRADE  OF  FORMOSA. 


this  positioD  h  unsafo  during  the  whole  of  tiid  aouUi-west  mODBOOii;  tod 
when  the  monsoon  is  exerting  its  fnll  strength  no  Teasel  can  lie  off  tli« 
western  Fonnosa  coast,  exposed  to  its  full  brunt.  The  bar  is  so  dangennu 
that  cargo-boats  cannot  pass  it  for  days,  and  sometimes  for  weeks.  The 
channel  of  the  bar  is  constantly  shifting  here,  as  at  Takow  and  Tamsui, 
and  also,  like  those,  shoaling  rapidly.  Good  harbours  existed  fonnerlf 
with  15  feet  to  20  feet  of  water,  where  junhs  cannot  now  enter,  and, 
according  to  Dutch  records  and  Chinese  testimony,  the  sea  reached,  at  the 
time  of  the  Dutch  occupation,  to  the  fort  inside  the  city — that  is,  sevenl 
mfles  farther  inland.  From  June  till  September,  trade  at  Anping  ii 
stopped,  all  goods  being  sent  to  Takow  for  shipment  The  superinten- 
dent of  the  Impwial  Chinese  Customs  and  his  staff  are  hore,  the  British 
Consul  and  a  medical  missionary  residing  at  Taiwan-fu.  A  mud  plain, 
covered  at  high  water,  lies  between  the  two  places,  communication  being 
maintained  by  means  of  a  small  canal,  by  which  flat-bottomed  boats  reach 
the  city. 

Since  the  time  of  the  Dutch  occupation,  250  years  ago,  the  whole 
west  coast  has  undergone  great  change.  The  harbours  are  silting  up,  and 
the  coast  is  gradually,  though  slowly,  undergoing  a  movement  of  up- 
heaval. The  earthquakes  which  have  occurred — tlm  worst  of  tlu'sc  being 
that  of  1782,  which  lasted  twelve  hours,  accompaiiioil  l>y  lorrible  torrents 
of  rain  and  tidal  waves — have  largely  helped  in  cfVecting  those  changes. 
During  the  Dutch  occupation,  Ani)ing  was,  as  may  be  seen  from  the  maps 
of  that  period,  an  island,  while  to-day  it  not  only  forms  part  of  the  main- 
land, but  has  a  sand-hauk  stretching  into  the  sea  for  several  miles,  on 
which  the  Chinese  fishermen  have  built  a  village  and  tem]ile.  The 
western  and  northern  harbours  are  therefore  likely  to  present  more  and 
more  difticulties  as  time  goes  on  ;  and  to  keep  the  ports  open,  even  for 
light-draught  trading  steamers,  will  be  an  expensive  process. 

For  safe  anchorage-ground  for  a  licet,  it  will  be  necessary  to  go  to  the 
Pescadores.  Situated  25  miles  west  of  Formosa,  this  group  of  islands 
has  excellent,  liarbours,  the  best  being  between  Pang-hoo  and  Fisher 
Islands,,  the  two  largest  of  the  cluster,  which  is  less  in  extent  than  the 
Ghusan  group.  There  are  21  inhabited  islands  in  all,  of  which  Pang-hoo, 
the  largest,  is  84  miles  in  circumference.  These  islands  have  a  barren 
look,  owing  to  the  want  of  sheltered  valleys  and  the  absence  of  trees. 
The  population,  about  8000,  composed  entirely  of  fisher  people,  is  laigdy 
dependent  upon  the  mainland  and  Formosa  for  food  8U})pIies. 

The  coast  of  Formosa  is  fairly  well  lit^  there  being  lights  maintained 
by  the  Imperial  Chinese  Customs  at  South  Cape,  Takow,  Anping,  and 
Keelung.   There  is  also  a  light  on  the  Pescadores. 

When  the  ports  of  Formosa  were  thrown  open  by  the  treaty  of  1860, 
little  was  known  of  the  island  except  from  the  reports  of  the  Chinese— the 
source  from  which  the  illustrious  but  unreliable  geographer  Klaproth  drew 
his  information.  The  Dutch  did  little  to  increase  the  store  of  knowledge 
about  Formosa.   The  Chinese  information  was  based,  as  usual,  upon  so 
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examination  of  things  and  nieu  ivom  a  standpoint  very  difl'crent  from 
that  adopted  by  a  Western  ci-itic,  and  wc  liud  in  it  little  that  is  of  any 
real  value  concerning  the  capabilities  of  the  country  and  its  inhabitants. 
Like  all  eountriee  shrouded  in  mystery,  Formosa  was  credited  with  fabled 
treasures  of  the  earth,  the  field»  and  the  loreet  It  was  to  he  an  El 
Dorado  for  the  merchant  and  miner;  Imt^  as  so  often  is  the  casOi  the 
results  by  no  means  justified  the  eseaggerated  expectations  formed.  Nor 
have  the  ports,  opened  to  foreign  trade  about  the  same  time  as  those  on 
the  mainland,  justified  even  legitimate  expectations.  The  foreign  mer- 
chant in  Formosa  has  found  more  difficulties  to  contend  with  than  his 
amfrhre  on  the  China  coast.  In  China  the  Inland  waterways  and  canals 
offer  channels  ready-made,  and  existing  markets  await  foreign  supplies^ 
for  which  they  are  ready  to  give  native  produce  in  exchange.  In 
Formosa  it  was  far  otherwise ;  the  merchant  had  to  be  a  pioneer  in  tlie 
strictest  sense  of  the  word.   Inland  markets  had  to  be  created,  commtmi- 
cations  vie  discovered  to  be  almost  non-existent^  and  only  the  western 
plain  of  the  island  was  peopled,  and  that  very  partially,  by  Chinese 
settlers,  the  rest  being  occupied  by  natives,  with  whom  the  Chinese  were 
in  daily  confiict.    The  admiinV^tration,  too,  was  less  efficient  than  in 
China.    The  island  is  highly  favoured  by  nature,  but  civilised  man  had 
succeeded  in  leaving  his  mark  on  but  a  very  small  portion  of  it 
The  opposition  from  the  officials,  then  semi-independent,  and  from  the 
gentry  and  village  elders,  the  latter  very  powerful  in  Formosa,  aided  by 
the  ignorance  of  a  people  chiefly  ajcricultural,  with  few  wants  and  no 
capital,  f'>nno<l  a  harrier  more  difticult  to  beat  down  than  was  to  be  found 
even  m  China.    The  increase  in  the  territory  occupied  by  the  Chinese 
settlors,  the  process  of  absorption  and  extinction  of  the  aborigines,  steadily 
going  on,  and  the  enteri»rise  of  the  Chinese  traders  are,  however,  working 
a  change.    Since  1S74  reforms  in  the  system  of  adniinistration  have  led  t-o 
a  more  effect  i\  c  government,  and  at  present  there  is  an  able  and  vigorouf* 
administrator  at  the  head  of  afiaus  there.    In  time,  ni»twithstanding  the 
initial  difficulty  which  the  dearth  of  good  harbours  jiresents,  the  trade  of 
Formosa  may  be  e-X])ected  to  largely  increase,  the  main  want  being  inland 
communications,  roads  and  railways. 

Let  us  sec  what  the  present  capabiHties  of  the  island  are  in  the  way 
of  trade.  xVl  Takow,  between  18GS  and  ISS.'],  the  increase,  in  round 
numbers,  was  from  £350,000  to  £900,000  ;  at  Tamsui,  from  £280,000  to 
close  on  £1,000,000.  The  duties  levied  have  increased  from  £35,000  to 
£80,000  at  Tamsui,  and  from  £40,000  to  £55,000  at  Takow ;  so  that  the 
trade  In  fifteen  years  has  expanded  threefold,  while  the  duties  have  hardly 
doubled.  The  principal  imports  are  cotton  and  woollen  goods  and  opium, 
chiefly  in  the  hands  of  foreigners.  Both  cotton  and  woollen  manufactures 
find  a  ready  sale  among  the  aborigines  and  Chinese.  There  are  no  doth 
manufactures  of  any  importance  in  ^e  Island,  except  cloth  of  a  rough 
texture  almost  unfit  for  use,  and  a  sort  of  open  grass  cloth  made  by  the 
savages.   The  practice  of  opium-smoking  is  unfortunately  on  the  increase, 
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the  Bavagcs  having  learned  the  habit  from  the  Chinese  with  only  too  great 
alacrity.  The  use  of  the  pipe  is  said  to  be  a  presenrative  against  the 
deadly  fever  of  the  Formoaan  forests.  The  people  prepare  the  opmn, 
which  is  brought  over  to  the  ishmd  in  the  cntde  state^  every  village 
having  a  small  boiling-shop.  The  poppy  is  as  yet  hardly  cultivated  in 
the  island.  Numerous  small  articles,  chiefly  for  barter,  such  as  baiiglea^ 
brass-ware,  isinglass,  and  so  on,  have  been  introduced,  and  a  consider- 
able trade  in  native  produce  is  also  carried  on  by  Chinese  traders  from 
the  mainland.  As  Formosa  is  capable  of  producing  nearly  all  the  articles 
now  imported  theDce,  the  trade  will  probably  before  long  cbsnge  iU 
character.  The  Customs  returns  unfortunately  give  no  estimate  of  the 
junk-borne  trade,  which  is  important. 

The  chief  exports  of  the  i^nd  are  cnal  from  Keelung ;  tea»  which  goes 
principally  to  America  ;  and  camphor  from  Timsni,  together  with  sugar, 
indigo,  hemp,  and  timber  from  Tamsni  and  tli<>  two  southern  |)orts.  But 
the  industries  of  Formosa  are  as  yet  hardly  developed  at  all.  This  is 
principally  owing,  as  we  have  seen,  to  the  absence  of  interior  communi- 
cation, and  to  the  dangerous  navigation  and  bad  anchorage  on  its  coast< 

The  export  trade  of  the  south  is  confined  to  sugar,  turmeric,  the  fniit 
called  luug-ngan,  sesumuin  .seod,  ground-nuts,  beans,  lianilioos  for  tiiP 
production  of  caucs  and  slioftts,  wheat,  pith  pajtci-.  pine  apjdos.  and 
tobacco.  Sugar  forms  over  uinc  teuihs  of  the  exjiurts.  The  ex{)ort  of 
rice  from  tiie  island,  whieh  at  one  time  was  so  great  as  to  eani  for 
Formosa  the  title  oftht-  .primary  of  Cliina."  has  dwindled  down  until 
it  has  almost  ceased.  Tliis  is  tu  l>e  accounted  for  by  the  fact  that  the 
improved  communications  along  the  China  coast  enable  rice  to  l»e  cairie^l 
cheaper  from  Indo-China  and  Central  China  to  tlie  nortli  and  elsewhere. 

It  is  unnecessary  to  say  much  regarding  the  coal  mines  of  Keelung, 
the  only  pioductiou  giving  it  any  importance.  At  one  tiuic  most  cxtia- 
vagant  estimates  ^\•cre  formed  of  the  vahie  of  Keelung  as  a  centre  of  coal 
production  and  distribution.  The  coal  exists,  of  fair  quality,  and  can  be 
turned  out  at  the  rate  of  85  to  |5J  per  ton  at  Hong  Kong,  against  86  to 
$7  for  Japanese,  $6  to  $9  for  Australian,  and  $8^  to  ;^11  for  English. 
But  Keelung  coal  will  never  be  able  to  compete  with  the  Tonquiiieee, 
Japanese,  or  Australian  coal  for  the  purpose  of  commerce.  It  is  a  small 
bituminous  mineral,  good  ^for  domestic  purposes  and  for  steamers  making 
short  passages,  but  for  little  else.  It  bums  rapidly,  cakes  the  furnace, 
and  makes  a  large  quantity  of  smoke,  choking  the  tubes.  The  consomp' 
tion  is  one-half  greater  than  that  of  Welsh  coal,  one-quartor  greater  tfasn 
that  of  Japanese  coal,  and  its  evaporating  power  30  per  cent*  less,  whilst 
the  necessity  for  the  frequent  sweeping  of  the  tubes  causes  loss  of  speed. 
As  a  self-productive  coaling  station  Formosa  has  a  distinct  value  for 
any  naval  power  seeking  to  establish  itself  in  these  seas,  and  this  wis 
rec€»gnised  by  the  French.  The  value  of  such  a  coaling  station  waa  well 
illustrated  by  the  use  made  of  Hong  Kong  by  the  French  during  ths 
Tonquin  campaign.    But  they  who  would  hold  Formosa  will  have  to 
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defend  it  with  forts,  and  a  garrison  will  have  to  bo  left  in  a  most 
nnhealthy  and  dispiriting  climate.  Moreover,  the  harbour  for  tl  r  r oal 
districts  is  very  defective,  and  a  naval  dep6t  and  harbour  would  liav©  to 
he  fountled  on  the  Pescadores.  The  native  method  of  mining  is  exceed- 
ingly primitive  and  wasteful,  horizontal  tuinit^ls  being  worked  into  the 
hill-sides,  slightly  incliiiod  upwards  to  permit  tlic  egress  of  accumnlatcfl 
wfit^^r.  The  orifices  often  are  not  larger  than  just  sunicieut  to  permit 
a  man  t-o  crawl  in  and  excavate  small  lumps  of  coal.  Mining  on  the 
European  method  has  of  recent  years  been  carried  on  under  ati  English 
engineer,  who,  emi)loycd  by  the  Chinese  Government,  has  organised  a 
proper  system  of  working.  Still  the  mines  have  not  been  worked  as 
efficiently  as  they  should  be. 

The  trade  in  camphor,  at  one  time  very  valuable,  has  (hviudlcd  down 
to  small  proportions.  It  was  formerly  in  the  bauds  of  wealthy  foreign  firms; 
but  in  the  early  years  after  the  Customs  were  established,  it  became  a 
monopoly  in  the  hands  of  the  Taotai,  the  chief  otlicial  in  the  island,  who 
farmed  it  out  to  Chinese.  These  monopolists  bought  the  camphor  from  the 
mandarin  at  $16  the  picul  (33J  lbs.),  and  sold  it  at  Hong  Kong  at  $28,  for 
shipment  to  India,  where  it  was  largely  in  use  for  lubricating  the  body  and 
for  other  domestic  purposes.  Camphor-wood,  the  gigantic  laurel  {Laitms 
€amj>hora),  is  found  throughout  the  whole  mountainous  interior  occupied 
hy  the  wild  aboriginoa.  At  present  it  is  only  obtained  from  the  narrow 
belt  of  debateable  ground  between  the  settlements  of  the  Chinese  and  the 
territory  of  the  aborigines,  on  which  the  Chinese  settlers  are  pressing 
forward  with  unremitting  energy.  The  manufacture  is  attended  with 
eonstant  danger,  from  the  native  jealousy  of  the  Chinese  and  of  their 
encroachments.  The  camphor-tree  has  been  the  greatest  incentive  to  the 
Chinese  colonists  to  push  forward.  They  enter  into  relations  with  the 
savages  wherever  they  can  gain  or  take  permission  to  cut  down  the  trees, 
and  remove  them  to  extract  the  camphor.  Much  of  this  valuable  timber 
is  wantonly  or  ignorantly  wasted,  it  being  no  uncommon  practice  to  bum 
laigo  numbers  of  the  trees  to  further  felling  operations.  The  devastation 
of  the  forests,  however,  is  tending  to  the  gradual  settlement  of  the  inland 
portions  of  the  island  by  the  Chinese.  Other  timber,  but  none  of  it 
valuable  for  the  purposes  of  export,  is  plentiful  in  the  inner  hill-forests. 

Tea  is  cultivated  on  steep  hiU-sid'  ,  or  little  terraces  about  three  feet 
wide,  each  having  <^!iK^  one  row  of  plants.  The  shrubs  seem  to  be 
nowhere  grown  on  slopes  immediately  facing  the  sea,  as  the  plant  does 
not  thrive  under  the  influence  of  sea  air.  On  the  inner  sloi)Cs  of  the  first 
ranges  next  the  sea  it  is  grown  extensively.  The  demand  for  tea  has 
largely  increased,  and  wider  tracts  of  hill-country  are  daily  put  under 
cultivation.  In  18."^ 3  there  was  an  export  of  1 .3,500,000  lbs.  The  tea  is 
not  of  a  superfine  quality,  but  it  finds  a  read}  market  in  America  princi- 
pally, and  also  in  Australia.  It  has  U'^t  \i  bad  flavour,  but  the  coarse 
prep:uation  of  the  leaf  and  the  faulty  packnig  are  disadvantages  which 
wiU  have  to  bo  overcome.    The  foreign  merchauU  concerned  in  the  tea 
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trade  at  Foochow  liave  lately  addressed  a  circular  to  the  Chinese  bongs 
(firais)  and  growers,  impressing  on  them  the  necessity  for  improvement,  if 
thej  are  to  hold  their  own  against  Indian  teas,  and  even  against  those  in 
other  parts  of  China.  As  the  tea  plantations  are  situated  so  dose  to  the 
river  and  harbour  at  Tamsiii,  the  industry  is  likely  to  increase.  Tea  has 
heen  tri  •  !  on  the  east  coast^  but  not  successfully.  No  European  has  yet 
made  tea-planting  pay,  nor  can  he  be  expected  to  compete  with  the 
Chinese  middleman,  who  lives  simply,  works  cheaply,  and  speaks  the 
language  in  common  use. 

Gras<-tloth  fibre  and  jute  ;ne  exported  in  small  quantities.  The  first 
is  exportod  to  China  to  be  woven  into  summer  grass-cloth.  Manufactured 
grass-cloth  and  other  textile  fabrics  arc  sent  to  Formosa  to  be  dyed  with 
the  fresh  Formosan  indigo,  famed  throughout  China  for  its  bright  and 
durable  tints.  The  northern  districts  produce  indigo,  which,  packed  in 
large  tubs,  is  shipped  in  the  liquid  state,  to  Amoy  and  Shanghai  princi- 
pally. Rice  or  pith  paper,  the  delicate  substance  so  much  in  use  by  arti- 
ficial flower-mak«'j  s  and  painters,  especially  in  the  south  of  China,  is  ex- 
ported in  largo  quantities  from  Tamsui,  where  the  pith  of  the  Jralia  pap^ 
rifn-a,  is  cut  into  sheets  ready  for  the  artist's  brush.  Petroleum  is  found 
Ji  few  miles  south  of  Tamsui,  and  is  said  to  resemble  resin-oil  more  than 
the  rock-oil  of  Amei'ica  or  the  liurnicoc  earth-oil.  In  1S77  two  Americans 
were  engaged  by  the  Cliincsc  Government  to  work  the  petroleum  weUs, 
but  they  were  hampered  in  their  work — for  in  this,  as  in  all  similar  under- 
takings, the  management  was  Chinese — and  a  couple  of  yean  saw  tiie 
entire  collapse  of  tbe  undertaking. 

One  of  tbe  valuable  products  of  Formosa,  at  present  undeveloped,  is 
sulpbur,  the  process  of  its  manufacture  being  carried  on  by  the  Chinese 
in  a  very  rough  way. 

Tbe  cultivation  of  sugar,  tbe  staple  of  southern  Formosa^  has  acquired 
large  proportions  within  the  last  few  years.   The  sugar  export  represents 
96  per  cent  of  the  entire  export  trade  of  southern  Formosa,  and  nearly  50 
per  cent,  of  the  entire  trade  of  the  island.   The  coarse  brown  sugar  which 
forms  the  greater  part  of  the  export  is  in  demand  not  only  in  Europe, 
but  also  in  Japan,  as  well  as  at  Hong  Kong  and  the  various  ports.  It 
is  somewhat  similar  in  quality  to  the  tool  of  the  Philippines;  Formosa 
might  be  made  a  large  sugar-producing  country,  and  tbe  quality  of 
the  sugar  might  bo  greatly  improved.    The  defects,  as  in  tea  and  other 
industries,  are  due  to  the  bad  communications,  and  the  faulty  method  of 
cultivatif^n,  owing  to  ignorance,  want  of  capital,  and  absence  of  machinerr. 
Though  Formosa  has  very  gieat  disadvantages  to  cope  with  in  its  difficult 
and  dangerous  coast  and  navigation,  still  a  large  industry  might  be  de- 
veloped as  has  been  done  in  face  of  similar  difficulties  in  Barbadocs,  with 
its  rock-bound  coast,  open  roadsteads,  and  absence  of  good  harbours,  very 
similar  to  tlie  Formosan  coa^t.    The  i>!odding  perseverance,  characterlstfe 
of  the  rhinose  agriculturist  in  his  own  country,  is  apparent  evcrvwhcre. 
but  so  also  is  the  opposition  to  reform.   Amongst  other  articles,  tumeiic 
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DOt,  used  as  an  aromatic  and  to  produce  a  brilliant  saffron  dye,  is  ex- 
ported. If  permanence  could  be  given  to  the  colour,  its  value  would 
be  greatly  enhanced.  The  ground-nut  is  largely  grown,  principally  on 
aooonnt  of  the  oil  eztneted  from  the  seed. 

Possttsiug  much  that  is  faronrable  for  i^caltare— namely,  a  fertile 
soil,  an  equable  climate,  and  an  indnetrioos  population — Formosa  has  made 
considerable  progress  in  developing  its  resources,  so  far  as  is  possible 
with  the  very  simple  appliances  and  methods  put  in  use  by  the  Chinese. 
£iiongh,  however,  has  been  done  to  indicate  the  higher  results  possible 
by  means  of  the  improved  and  modern  systems  of  Western  nations. 
When  these  are  brought  to  bear,  aided  by  the  introduction  of  numerous 
Tsluable  economic  plants,  which  the  land  is  capable  of  supporting  in 
addition  to  the  kinds  already  in  cultivation,  the  wealth  and  importance 
of  Fonnosa  as  an  s^cultural  country  will  be  vastly  increased.  A  con- 
siderable portion  of  the  COast  population  live  by  fishing — the  variety  of 
fishes  in  the  adjacent  seas  being  very  great — and  by  the  cultivation  of 
the  oyster. 

Although  the  native  junk  trade  has  in  some  measure  decreased,  owing 
to  the  introduction  of  the  foreign  steamer,  still  it  is  carried  on  with 
advantages  which  will  long  enable  it  to  hold  its  own.  This  will  be 
understood  when  the  character  of  the  voyagM  made  to  the  mainland  is 
explained.  The  distance  is  short,  frequently  occupying  one  day  only;  the 
winds  are  tolerably  certain  at  fixed  sea.-^ons  ;  and  tlio  Formosan  coast  has 
many  small  harbours,  with  tlruught  sufficient  on  tlicir  bars  to  admit  junks 
Avherc  no  steamer  can  outer.  The  working  expenses  arc  exceedingly  small, 
the  freights  low,  and  the  junks  can  aliord  to  wait  in  jiorL  a  long  period 
for  discharge  and  shipment.  The  greater  portion  of  the  trade  is  with 
Chinchew,  a  port  situated  a  short  distance  north  of  Amoy.  Occasional 
cargoes  go  to  Foochow  and  Niiigpoo.  An  important  feature  is  the  local 
coasting  trade,  carrit'd  on  in  junks  of  from  10  to  25  tons  burthen.  During 
the  stormy  winter  months  this  entirely  ceases ;  but  for  the  greater  part 
of  the  year  a  large  trade  is  carried  on  between  Tamsui  and  Keeluiig,  and 
other  ports  on  the  west  coast,  as  well  as  Sauo  Bay  on  the  east  coast,  in 
rice,  camphor,  sugar,  and  other  produee,  to  be  re-cxj)orted  to  the  main- 
land. 'J'he  piracy  which  existed  until  recent  years  along  the  coast  has 
almost  entirely  ceased 

THE  COLD  LAKES  OF  NEW  ZEALAND. 

By  W.  N.  Blair,  G.E. 

Tub  Hot  Lalros  of  New  Zealand  have  been  the  theme  of  many  a  pen, 
from  Jules  Teme— graphic  and  entertaining,  but  week  as  to  facts— down 
to  the  Blue-Books  of  the  Colonial  Ooveniment^  where  the  stem  prose 
of  veracity  is  the  principal,  if  not  the  only,  attraction.  But  the  Cold 


Digitized  by  Google 


57« 


TUB  COLD  LAKES  OF  NEW  ZEALAND. 


Lakes  of  New  Zealand  have  reeeived  Htde  attention  at  the  hands  o{ 
European  writers.  Lake  Wakatipn  has,  however,  been  honoured  by  at 
least  two  distinguished  writers — Anthony  Trollope  and  Miss  IsabsUs 
Bird.  The  famous  novelist  came  in  the  depth  of  inter ;  the  weather 
waa  not  propitious  and  the  roads  were  bad ;  and,  although  frauklr 
acknowledging  the  amenities  of  the  country,  he  as  freely  exercises  the 
Englishman's  privilege  of  grumbling.  Miss  Bird  was  more  fortunate, 
alike  in  the  season  of  the  year,  the  weathc  r,  and  the  facilities  for  travel- 
ling. In  her  usual  fearless,  unembarrassed  style  she  followed  "unbeaten 
tracks,"  fraternised  with  saw-millers  at  the  head  of  the  lake  :>n«l  entered 
into  warm  friendships  with  coach  drivers  and  others.  Hut  we  looked  in 
vain  for  her  iTnprc>sions  ;  the  only  record  she  ha.s  given  the  world  of  her 
New  Zealand  trip  is  in  tlie  opening  chapters  of  the  Ilainiihin  Arch.tffh'}'\ 
Auckland  is  described  in  terms  suggestive  of  abject  somnolency,  and  tin; 
colony  generally  is  designated  as  "  Sleepy  Xew  Zt  ahuid."  Any  sugp:',s- 
tion  of  this  kind  must  of  couree  be  repudiated  l>y  every  true  culoiii^it 
and  he  can  have  no  difficulty  in  making  good  hii*  case,  for  the  records 
of  the  Stock  Exchange  give  abundant  evidence  that  sleepiness  is  not 
our  besetting  sin. 

The  following  notes  arc  an  attempt  to  give  the  people  of  the  Iloms 
country  an  idea  of  tliosc;  tlelightful  regions  at  the  other  side  of  the  gloW, 
which  may  appropriately  be  called  the  Xcvv  Ili^dilands. 

Except  in  oouLiudistinctiou  to  the  Hot  Lakes  of  tlie  North  Island, 
and  tliat  the  ^laori  name  of  the  largest — Te  Anau — is  by  some  autho- 
rities supposed  to  signify  "  the  water  of  the  cold  wind,"  the  southern 
lakes  of  New  Zealand  have  no  special  claim  to  the  title  given  than  hen 
They  are  not  pre*eminently  cold,  and  the  climate  of  the  lake  district  is 
one  of  the  most  enjoyable  in  the  world.  Truly  Alpine,  its  leading 
chaiacteristicB  all  the  year  round  are  bright  blue  skies  and  a  dear  bracing 
atmosphere.  The  hot  raya  of  the  aun,  concentrated  into  narrow  valleys 
and  reflected  by  polished  rocks,  and  the  cold  winds  from  the  anow^fiehU, 
modify  and  temper  each  other,  summer  and  winter.  Although  the 
rainfall  is  considerable,  the  number  of  rainy  days  are  few ;  and  at  the 
level  of  the  lakes  snow  and  frost  are  less  severe,  and  remain  a  shorter 
time,  than  on  the  east  coast  of  Scotland.  The  first  winter  passed  at  the 
Antipodes  by  the  writer  was  spent  on  a  road-aurveying  expedition  in  the 
Wakatipu  district  "under  calico "-^not  a  tent  of  thick  canvas  lined 
with  woollen  cloth,  or  otherwise  made  specially  weather-proof,  but  an 
ordinary  cotton  "ten  by  eight;'  such  as  diggers  carry  about  the  country, 
with  a  "  fly  "  or  double  roof  to  keep  out  the  rain. 

There  are  no  hot  lakes  in  the  South  or  Middle  Island,  as  it  is  in- 
differently called,  and  with  the  exception  of  those  on  the  Hannier  Plains, 
and  a  few  less  important  ones  in  the  same  locality,  there  are  no  hot 
springs,  and  but  few  mineral  waters.  This  is  probably  due  to  the  fact 
that  the  volcanic  formations  are  far  loss  extensive  than  in  the  North 
Island.   The  hills  that  encircle  the  harbours  of  Duuedin  and  Lytteltvu 
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are  the  only  two  places  where  eruptive  rocks  occur  in  appreciablo 
qnaatltieB.  Bat  in  the  matter  of  ordinaiy  cold  lakes  and  mountain 
scenery  the  South  Island  holds  the  prior  place.  Besides  a  countless  num- 
ber of  tarns,  there  are  probably  about  sixty  lakes  of  all  sizes  and  shapes, 
from  beautiful  circles  of  liquid  brilliants  a  mile  across,  to  Te  Anau,  with 
its  many  fiords,  coveting  132  square  miles.  The  lakes  follow  generally 
the  main  axis  of  the  idkuid,  and  a  straight  line  could  be  drawn  on  the 
map  running  through  eight  of  the  largest,  extending  from  Manapouri  to 
Te  Kapo,  a  distance  of  nearly  200  miles.  There  are  also  a  few  lakes  at 
a  lower  level  on  both  sides  ol  the  island ;  those  on  the  eastern  side  are 
unimportant,  but  those  on  the  west  coast  are  very  beautiful.  Although 
the  surrounding  country  is  generally  low  and  fiat,  it  is  densely  wooded,  and 
the  luxuriance  of  the  foliage  can  only  be  surpassed  in  the  tropics.  A 
distant  background  of  snow-covered  mountains  is  everywhere  obtainable, 
and  the  reflections  arc  a?  I  tn  be  equal  to  anything  in  the  far-famed 
Yoeemite  Valley.  North  of  Mount  Cook,  where  the  Southern  Alps  form 
an  unbroken  chain,  the  mountain  lakes  are  for  the  most  part  small,  and 
they  usually  occupy  lateral  valleys  leading  to  the  passes.  But  in  Otago, 
where  thei  e  is  no  definite  backbone  to  the  island,  they  are  more  widely 
(lisijersed  and  of  much  greater  extent.  It  is  this  part  of  the  country 
that  is  commonly  known  as  the  Lake  District.  There  are  twelve  prin- 
cipal lakes,  arranged  into  four  distinct  groups ;  Hauroto,  Poritiritiri, 
and  Hakaporia,  in  the  extreme  south,  are  drained  direct  into  Foveaux 
Straits  by  rivers  of  their  own  ;  but  the  other  nine  are  divided  intri 
three  river  systems,  each  including  three  larg'-  l;ikes  and  several  small 
ones.  The  northern  or  Canterbury  group,  (iramed  by  the  VVaitaki 
River,  comprises  the  Te  Kaj»o,  Pukaki,  and  (Jhau  Lakes.  The  river  is 
about  twice  the  size  of  tlie  Tay,  five  times  the  size  of  the  Thames,  and 
eleven  times  the  sue  of  tlie  Ch  de  ;  and  the  lakes  cover  an  area  of  80 
square  miles.  The  central  group,  from  whence  the  Clutha  takes  its 
supph'os.  consists  of  the  Ilaweii,  Waiiaka,  and  Wakalipu  Lakes,  covering 
an  area  of  237  square  miles,  and  feeding  a  river  of  greater  vohime 
than  the  A'ile.  The  western  group  comprises  the  Tc  Aiiau,  Man  ipuuri, 
and  Monowai  Lakes,  containing  in  the  aggregate  193  square  niiles  of 
surface,  and  drained  by  the  Waiau,  a  river  that  discharges  somewhat 
more  water  than  the  Waitaki.  The  three  isolated  lakes  in  the  southern 
group  cover  an  area  of  44  square  milesL 

The  northern  group  is  situated  in  the  Mackende  Plain.  So  far  as 
their  sise  and  immediate  sunoundings  are  concerned,  these  lakes  are 
inferior  to  those  of  Otago.  The  Mackende  Plain  is  an  open  undulat- 
ing country,  without  much  natural  beauty,  though  at  the  same  time  a 
glorious  view  can  be  obtained  at  every  point  of  the  snow-clad  Southern 
Alps  and  other  ranges.  The  dbtrict  is  also  interesting  from  a  geo- 
logical point  of  view,  and  on  account  of  its  proximity  to  Mount  Cook, 
the  centre  of  attraction  in  the  Alpine  scenery  of  New  Zealand.  The 
sentiment  of  the  Italian  proverb,  '*See  Naples  and  die,"  is  peculiarly 


Digitized  by  Google 


580 


THE  COLD  LAKE.S  OF  ZEALAND. 


applicable  to  tlie  monarch  of  southern  mountains,  for  pen  and  pencil  an 
alike  powerless  to  depict  its  surpassing  grandeur. 

Ab  seen  from  Braemar,  Mount  Cook  is  the  termination  of  the  long 
circle  of  the  Ben  Ohau  range,  a  beautiful  chain  of  rugged  moontvnt, 
rising  into  a  dozen  peaks  of  ovcrj  conceiyable  shape,  from  dome  to  spire. 
The  peaks  get  higher  and  farther  apart  as  they  approach  Mount  Cook; 
but  although  surrounded  by  six  or  seven  mountains  over  8000  or  9000 
fert  high,  it  stands  majesticall}  alone,  towering  12,350  feet  above  the  so. 
From  some  points  of  view,  Mount  Cook  bears  a  close  resemblance  to  the 
Aiguille  du  Dru,  as  given  in  the  frontispiece  to  Professor  Tyndall's  book 
on  the  *'  Forms  of  Water." 

The  glorious  ppoctacle  of  the  mountains  is  not  the  only  attraction  in 
the  neighbourhood,  for  here  is  established  one  of  Nature's  grandest  work- 
shojjs.  A  regular  succession  of  machines — frost,  sunshine,  torrent, 
avahuiclie,  and  glacier — are  incessantly  at  work  converting  the  raw 
materials  oxtracted  from  the  clouds  an<l  quarried  from  the  mounUin 
scarp  into  the  iloods  that  swell  the  Waitaki,  and  th(»  shiiiL'l*^  and  soil  that 
make  the  CanterVniry  plains.  "The  mills  of  Uod  grind  slowly"  is  Dot 
true  of  the  factory  on  Mount  Cook,  for  the  operations  are  carried  on 
with  an  activity  and  clamour  unattainable  by  human  agencies. 

According  to  Sir  Julius  Von  Haast,  the  whole  of  the  Mackenzie 
country  was  at  some  remote  peri(^d  the  bed  of  a  huge  glacier,  the  largest 
planing  machine  ever  employed  in  smoothing  down  the  BritJiin  of  the 
south.  This  is  olj\  ious  even  to  the  unscientific  visitor,  for  the  tool-marb 
and  chips  are  everywhere  visible  in  scored  boulders,  stony  hillocks,  silt 
beds,  and  other  morainic  deposits,  identically  the  same  products  as  come 
from  the  mills  still  at  work  a  little  higher  up  among  the  mountaina  Hie 
lakes  are  formed  by  moraines  lying  across  the  riTer-beds ;  and,  in  tbe 
case  of  Te  Kapo  and  Pukaki,.  it  is  clear  that  the  Gk>dley  and  Tasmaa 
glaciers  extended  down  to  them  at  a  comparatively  recent  period.  The 
rivers  spring  direct  from  the  glaciers  full-grown :  they  have  no  childhood, 
no  youth,  no  struggle  for  existence ;  they  are  bom  with  the  full  vigour 
of  manhood,  and  at  once  proceed  in  a  bee-line  to  their  destination,  defy- 
ing every  obstacle.  The  whole  course  of  the  Tasman  Biver,  from  the 
glacier  to  the  lake,  a  distance  of  twenty-two  miles,  is  perfectly  strsiglit; 
and  there  is  only  one  slight  bend  in  the  Godley,  which  is  of  much  the 
same  length,  lliese  rivers  are  divided  into  numerous  channels,  looped 
and  interlaced  in  an  extraordinary  manner.  Been  from  the  neighbouring 
heights,  they  resemble  those  curiously  reticulated  pieces  of  organic  fibre 
we  sometimes  see  under  a  microscope.  The  glaciers  that  feed  Lake  Oban 
are  comparatively  small ;  consequently  its  waters  are  elean  and  bright  in 
cold  weather;  but  the  other  two  lakes  are  never  clear,  and  as  they  are 
not  large  enough  to  be  settling  ponds,  the  water  leaves  them  in  a  muddj 
state.  It  has  a  dirty  blui.sh-green  tinge,  intensely  cold,  and  rushes  along 
in  swirls  and  eddies.  The  lakes  in  the  Mackenzie  country  appear  to  bo 
silting  up  rapidly.    The  deltas  at  their  heads  are  already  four  or  five 
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miles  loDg  uid  increasing  daUy ;  so  in  course  of  time  the  Waitaki  will 
haye  no  means  of  purification,  and  it  will  roll  down  muddier  and  more 

mercilessly  than  ever. 

The  lower  cmh  of  the  Godley  and  Tasman  glaciers  that  feed  the 
To  Kapo  and  Pukaki  Xiakes  are  respectively  3580  and  2450  feet  above  sea* 
level,  the  latter  ])eing  the  lowest  glacier  on  the  eastern  side  of  the  range. 
The  altitudes  of  the  lakes  themselves  are — Te  Kapo,  2440;  Pukaki,  1720  j 
and  Ohau,  1840  feet  The  depths  of  the  lakes  are  unknown,  but  they 
ar*'  believed  to  be  comparatively  shallow. 

Mount  Cook  and  its  environs  are  pre-eminently  the  liome  of  the  Ice 
Kincr,  and  the  birthplace  of  glaciers.  The  glaciers  of  New  Zealand  have 
never  been  accurately  mapped  out ;  ^  but  they  are  known  to  extend  with 
more  or  less  frequency  from  Hamslaw  to  tlie  head-waters  of  the  AVaima- 
kai  ira  River,  a  distance  of  200  miles.  For  ninety  miles  in  the  Waitaki 
and  Kangitata  watersheds  the  ice-field  is  almost  continuous.  The  Rev. 
Mr.  Green,  who  came  all  the  way  from  England  to  scale  Mount  Cook, 
travelled  over  a  glacier  twice  the  size  of  any  in  the  European  Alps. 
Curiously  enough  the  principal  ice-field  occurs  at  the  narrowest  part  of 
the  island.    Whether  this  is  a  mere  coincidence  has  not  been  explained. 

There  are  five  principal  ice — or,  as  they  are  mor(^  commonly  called, 
snow — rivers  in  New  Zealand.  Thes(^  are  the  Chitha,  Waiuki,  Kangi- 
tata, Eakaia,  and  Waimakarira.  The  Clutha  is  trapped  by  immense 
lakes ;  it  flows  all  the  way  through  a  mountainous  country,  with  an  aver- 
age fall  of  7  feet  a  mile,  and  has  large  tributaries  all  the  way  down ;  it 
is  therefore  wanting  in  many  of  the  ehaiacteristics  of  a  glacier  river. 
The  other  four  are  very  much  alike ;  they  are  generally  straight,  and  always 
rapid  and  muddy  ;  they  also  in  every  instance  flow  over  shingle  banks 
near  the  source  and  mouth,  and  through  rocky  gorges  in  the  middle.  The 
average  fall  per  mile  from  the  glacier  to  the  sea  is  as  follows : — Waitaki, 
81  feet;  Rangitata,  50  feet;  Bakaia,  40  feet;  and  Waimakarira,  46  feet 

The  heaviest  floods  in  the  snow  rivers  always  occur  in  summer,  when 
the  weather  is  hot  and  dry  on  the  plains ;  and  it  is  scarcely  possible  to 
conceive  a  more  anomalous  sight  than  the  mighty  river  rolling  down  in 
high  flood,  and  canying  destruction  before  it^  while  the  conntiy  on  both 
tides  is  parched  with  drought  and  panting  for  a  drop  of  moisture. 

The  lakea  in  the  central  group  are  the  best  known  in  New  Zealand, 
for  there  have  been  coach-roads  to  all  of  them  for  many  years,  and  the 
railway  has  been  open  to  Lake  Wakatipu  since  1878.  It  is  not,  however, 
the  amenities  of  the  scenery,  but  the  thirst  for  gold  that  has  opened  up 
the  country.  The  precious  metal  was  first  discovered  in  the  Wakatipu 
district  in  1862,  and  before  many  months  had  elapsed  there  were  several 
steamers  on  the  lake.  Although  steady  and  perman^t,  the  gold-mining 

'  Au  exception  must  be  niiulc  in  the  uit!»e  of  the  Tai>ntaa  and  other  glaciers  in  the  imme- 
diate neighbourhood  of  Mount  Cook.  The  author  !•  tppmotl/  noftvare  of  the  maps 
nppeaded  to  Profewor  von  Lendenfeld'a  excellent  monograph  on  the  New  Zealand  Alps  In 
No.  76  of  Petemumn's  J^r^fMUK^ilbr/Ce.— Ed.  A  a,  M, 
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industry  it  now  comparatively  small,  and  the  district  la  dependent  to  « 
great  extent  on  agriculture  and  the  tourist  traflSc 

Hawea,  the  more  northerly  of  the  central  lakes,  is  the  amallest  as  weQ 
as  the  least  interesting  ;  it  is  19  miles  long,  3  miles  iu  its  greatest  breadth, 
and  has  an  area  of  48  square  mile^ :  it  stan'U  1060  feet  above  sea-level, 
and  the  general  depth  is  from  910  to  12^5  feet^  running  up  to  450  feet 
near  the  ends.  The  scenery  of  Hawea  is  somewhat  tamer  than  that  of 
the  other  lakes  in  the  central  group  ;  the  mountains  on  the  western  side 
and  at  the  head  are  loft}'  and  bold,  but  tliose  on  the  eastern  side  are  lower 
and  more  rounded,  and  the  country  at  the  foot  presents  a  fine  tract  of  M 
agricultural  land. 

Wanaka,  wliicli  ut  one  point  is  less  than  two  miles  from  ILuvea,  is  2i» 
miles  long,  and  from  1  to  3  miles  broad,  and  has  an  area  '»f  75  square 
miles.  Its  altitude  is  970  feet,  and  its  depth  ranges  from  (>00  to  1085 
feet,  the  greater  portion  being  upwards  of  ."^00  feet  deej).  Tlie  lake  is 
long,  narrow,  and  siuuons,  but,  at  the  foot,  runs  into  arms  and  gulfs  that 
extend  over  a  circle  of  9  niilcs  in  diameter.  Land  and  water  are  iut';f- 
twine<l  in  the  most  extraordinary  wa}',  like  the  parts  of  a  child'a  puzile. 
In  this  and  other  respects  it  closely  resembles  the  lake  of  Lucerne  in 
Switzerland.  Wantika  is  declared  to  V)e  one  of  the  finest  lakes  in  the 
world.  Coni{»ai'ing  it  with  the  other  two  most  pieturesipie  lakes  in  UL.i^u, 
it  may  be  said  that  Manapouri  is  remarkable  for  beauty,  and  Wakatijm 
for  grandeur,  but  that  Wanaka  is  both  b^utiful  and  grand.  The  scener} 
is  diversified  in  the  extreme  :  conical  hills  and  islands,  bushy  ravines  with 
rushing  torrents,  and  towering  mountains  crowned  with  glistening  snov* 
fields,  combine  to  fonn  a  picture  that  is  as  difScult  to  imagine  as  to  describe. 

From  the  surface  and  shores  of  Lake  Wanaka  it  ia  posaible  to  see 
about  thirty  named  and  measured  peaks,  from  4000  to  nearly  10,000  feet 
high,  and  a  countless  number  that  have  neither  been  named  nor  measured. 
The  general  height  is  from  5000  to  7000  leet^  but  there  are  four  or  five 
peaks  between  the  last-mentioned  height  and  that  of  Mount  Aspiring, 
9940  feet.  Aspiring,  which  may  be  called  the  Matterhom  of  New  Zea- 
land, is  the  fourth  highest  mountain  in  Australasia.  Although  about  30 
miles  distant^  it  can  be  seen  to  perfection  from  the  lake,  for  it  constitutei 
the  head  of  a  wide,  open,  and  flat  valley,  in  which  flows  the  Matakitiki 
river.  All  this  part  of  the  lake  scenery  is  particularly  impresdm 
Aspiring,  Alta»  and  the  Minarets  arc  appropriately  named;  the  first 
two  fully  bear  out  what  their  names  indicate,  and  the  latter  is  deddedly 
suggestive  of  Oriental  architecture.  Alta  and  the  Minarets  rise  sheer 
horn  the  water's  edge  to  an  elevation  of  7840  and  6440  feet  respectively. 

Wanaka  has  three  beautiful  isknds,  one  of  which  is  remarkable  for 
having  a  small  lake  on  the  top,  some  hundreds  of  feet  above  ihe  laige 
one  ;  Avhere  the  water  comes  from  is  a  problem  not  easy  to  solve. 

Wakatipu,  the  last  lake  in  the  central  group,  is  probably  the  best 
known  in  New  Zealand,  being  the  favourite  resort  of  tourists,  who  now 
visit  it  by  excursion  train  in  great  numbers.   The  lake  is  50  miles  long, 
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and  from  1  to  3  miles  wide,  and  covers  an  area  of  114  square  miles.  It 
stands  at  a  level  of  1050  feet  above  the  sea,  and  is  1400  feet  deepu  In 
shape  it  is  somewhat  like  an  elongated  letter  &nd  has  a  general  resem* 
blance  to  Lake  Maggiore  in  the  north  of  Ital}'.  The  outline  of  the  shore 
la  Yeiy  regular,  there  being  only  two  or  three  indentations  that  can  be 
called  bays.  The  scenery  of  Lake  Wakatipu  is  veiy  grand.  The  eye  is 
wholly  occiipicfl  with  huge  mountain  masses  and  towering  peaks,  to  the 
exclusion  of  anything  tliat  requires  minute  inspection.  Lake  Wakatipu 
is  literally  surrounded  by  a  wall  of  mountains,  and  thf^  irntoways  in  the 
wall  are  few  and  narrow.  Like  the  other  lakes  in  tiie  cential  group, 
Wakatipu  has  compaiatively  little  forest;  the  flatter  slopes  arc  covered 
with  fern,  the  common  bracken  of  Scotland  ;  for  a  few  hundred  feet  after 
that  conies  the  ordinary  tussock  grass  of  the  country,  which  continues 
well  up  to  the  snow-line.  The  ledges  in  the  steeper  part*?  of  the  moun- 
tains are  generally  filled  with  evergreen  shrubs,  which  make  a  fitting 
contrast  to  the  sombre  grey  of  the  schist  rocks,  and  the  ravines  and  water- 
falls are  fringed  with  vegetation  of  the  same  knul. 

Ft  «^>ia  the  deck  of  the  steamer  on  the  kike  CtUi  be  seen  about  forty  well- 
known  peaks  from  1000  to  upwards  of  *J00O  feet  high.  There  are  seven  over 
8000,  and  the  gi  <  at  majority  of  the  remainder  range  from  5000  to  7000. 
Much  of  the  charm  of  the  Otago  lake  scenery  is  due  to  the  facility  with 
which  it  can  be  seen,  and  with  which  comparisons  can  be  made  between 
the  various  heights.  The  larger  lakes  in  the  European  Alps  lie  outside 
the  principal  mountain  masses,  and  frequently  the  best  view  of  a  peak  is 
that  got  from  a  pass  or  spur  half-way  up ;  whereas  in  New  Zealand  the 
Iskes  wind  in  among  and  around  the  graudest  mottntains,^and  every  height 
is  easily  measurable. 

Commencing  at  the  Bjngston  end  of  Lake  Wakatipu,  the  mountains 
soon  get  bold  and  rugged,  the  Bay  and  Bayonet  Peaks,  and  Mount  Dick, 
on  the  western  side,  rise  sheer  and  craggy  from  the  water's  edge.  Although 
less  steep  at  the  base,  the  Bemarkables,  on  the  eastern  side,  is  perhaps  the 
roost  impregnable  of  the  ramparts  that  surround  the  lake*  It  is  compara- 
tively atraight  and  level,  but  closely  serrated,  and  so  steep  at  the  top  as 
hitherto  to  defjr  colonial  climbers.  The  wall  is  buttressed  in  a  very  eztrap 
ordinary  manner  by  narrow  rock  spurs,  the  sides  of  which  are  too  st«ep  for 
snow  to  lie  on ;  but  as  it  lies  on  the  intervening  flat  places,  the  winter 
aspect  of  the  mountain  is  that  of  a  curious  mosaic  in  black  and  white.  In 
the  middle  reach  of  the  lake,  there  is  a  tolerably  solid  range  on  the 
northern  side,  but  the  mountains  on  the  southern  side  are  more  or  less 
isoUted,  and  at  one  place  there  is  a  narrow  valley  leading  to  the  Te  Anau 
country.  The  finest  scenery  of  all  is  at  the  head  of  the  lake :  there  is  no 
single  peak  so  imposing  as  Mount  Cook,  but  the  general  view  is  grand  in 
the  extreme,  for  the  whole  lake  is  guarded  by  a  mighty  an-ay  of  moun- 
tains, whose  ])redominant  characteristic  is  massivenesp.  The  centre-piece 
in  the  scene  is  Earnslaw,  which  may  aptly  be  called  the  Mont  Blanc  of 
New  Zealand,  for  in  general  appeaiuuce  it  closely  resembles  the  monarch 
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of  the  European  Alps  ;  the  only  'Ufrerenco  is  that  the  latter  is  soraewliat 
more  rounded  on  the  summit.  One  of  the  most  ])romincnt  fo;it\ire>  of 
Earnslaw  is  an  immense  glacier  that  occupies  a  liollow  at  a  high  rlevuioti 
on  the  mountain's  side.  At  the  end  of  winter  it  presents  a  smooth  gla^^y 
appearance,  like  the  frozen  surface  of  a  lake ;  but  the  movement  over  its 
sloping  irregular  bed  in  summer  causes  it  to  break  up  into  huge  *>tej»s,  the 
front  of  each  being  tiio  exposed  edge  of  a  crevasse.  The  glacier  begins  at 
the  foot  of  a  steep  part  of  the  mountain,  and  is  jammed  in  between  two 
spurs  in  a  cui  ious  manner,  so  that  the  whole  thing  is  not  unlike  a  gigantic 
seat.  A  classical  enthusiast  has  called  it  "Jove's  Chair;"  but  we  prefer 
the  more  homely  comparison  of  the  old  Scotch  lady,  who  said,  "  It  k 
just  like  the  'Great  White  Throne."* 

There  are  three  picturesque  islands  on  Lake  Wakatipu,  about  7  miles 
from  the  head ;  they  command  the  best  ▼iew  of  the  mountains,  and  are  in 
consequence  a  fftvourite  resort  of  picnic  parties. 

The  gkcier  origin  of  the  centoal  lakes  is  commoDly  accepted,  and  m 
the  case  of  Wahatipu  it  is  apparent  on  every  hand.  The  monntatn 
slopes  generally  consist  of  small  ledges,  smooth  and  round,  suggestire  of 
the  work  of  a  machine  that  had  a  downward  and  forward  motion.  Then 
are  several  glacier  deposits  along  the  shores,  and  the  terminal  moraine  it 
Kingston  is  probably  the  most  perfect  in  Otago.  It  stands  about  250 
feet  above  the  present  lake  level,  and  extends  about  a  mile  and  a  hdf 
down  the  valley.  The  railway,  which  is  made  through  the  moraine,  is 
laid  out  to  follow  one  of  the  gullies  that  led  the  water  from  the  glacier  to 
the  main  river  beyond.  This  is  one  of  two  unique  experiences  in  railway 
making  in  New  Zealand :  the  other  is  in  Canterbury,  where  a  tunnel  ii 
made  through  the  wall  of  an  ancient  volcano,  the  harbour  of  Lyttelttm 
being  the  crater.  As  the  heavily  freighted  excursion  train  comes  winding 
down  the  steep  face  of  the  moraine,  with  every  brake  screwed  down,  v« 
may  imagine  the  noise  to  be  a  microphonic  reproduction  of  the  cnincltitig 
sound  of  the  glacier,  pushing  forward  a  load  that  all  the  locomotives  in 
Europe  could  not  move,  and  the  fanciful  passenger  in  the  Lyttelton  tunnel 
may  compare  the  engine's  head-light  to  the  spark  that  lit  the  original 
Plutonic  fire. 

As  alieady  stated,  the  depth  of  Lake  Wakatipu  is  1400  feet,  hut  this 
is  only  in  one  place,  the  general  de])th  being  1200  ftH*t.  The  soundings 
are  remarkably  uniform,  and  there  is  no  shallow  water  along  the  slr^ro; 
the  slopes  of  the  mountains  appear  to  continue  right  down  to  the  bottom 
of  the  lake. 

The  central  lakes  are  mainly  supplied  by  rivers  carrying  glacier  sedi- 
ment;  consequently,  the  water  at  their  head  is  more  or  h  s^  mu<]<)y,  but 
it  leaves  them  quite  pure  :  the  large  lakes  a<  t  as  settling  basins,  and  oiii-  r 
wise  purify  the  water  in  the  most  elVectual  uianner.  Uufortuiiat.'Iy,  the 
purity  of  the  Clutha  is  not  long  retained;  the  diggers  re>tore  tlio  sedi- 
ment extracted  by  the  lakes,  and  the  river  rolls  dowu  to  tlio  sea  in  a  dis- 
coloured state  all  the  year  round. 
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Hm  riven  at  the  heads  of  the  lakes,  like  many  others  among  the 
motrntams,  are  remarkable  for  the  syWan  beauty  of  their  immediate 
snrroimdiiigs.  They  flow  through  flat  grassy  ▼alleys,  divided  into  glades 
and  parks  by  belts  and  clumps  of  bosh,  laid  out  by  nature  in  a  way  that 
art  can  never  excel.  The  bush  is  mostly  black  birch  or  beech,  Fa^ 
aiaiidiif  which  iu  shape  resembles  the  Maeroearpa;  and  isolated  trees  are 
frequently  seen  in  positions  that  seem  to  have  been  specially  selected  by 
Nature's  landscape  gardener.  The  valley  of  the  Route  Bum  has  been 
compared  with  the  policies  of  Taymouth  Castle,  but  with  an  extensive 
background  of  magnificent  Al]  iiir  scenery.  , 

The  Clutha  is  only  150  miles  long,  but  it  has  a  watershtMl  of  8250 
<quare  mOes,  in  which  there  is  a  heavy  rainfall.  As  previously  stated, 
the  volume  of  water  is  very  great.  The  river  for  the  most  part  runs 
through  rocky  gorges ;  but,  with  the  exception  of  a  few  mUes  near  the 
Blue  Mountains,  the  scenery  is  not  striking.  The  most  remarkal>lo 
feature  on  its  whole  course  is  a  Buccession  of  wonderful  terraces  that 
occur  on  the  \¥anaka  ])rancl)  ;  they  are  as  Hniooth  and  regular  as  if  set 
out  and  built  by  the  liaml  of  man,  :ind  in  several  instances  the  ends  and 
corners  have  all  the  appearance  of  an  immense  railway  embaukioeut 
stopped  in  the  middle— a  record  of  financial  rollapse. 

The  western  group  of  lakes  is  within  GO  miles  of  a  railway,  and  there  is 
a  good  driving  road  all  the  way  ;  but  they  are  comparatively  unkn  wn,  the 
ordinary  tourist  not  having  yet  made  their  acquaintance.  The  reason  is 
that  the  district  is  still  unsettled,  and  there  are  in  consequence  no  regular 
means  of  conveyance,  and  no  proper  accommodation  at  public-houses. 

Te  Anau,  the  most  northerly  of  the  western  lakes,  is  the  largest  in  the 
Middle  lslaii«l.  The  main  body  of  wat^'r,  which  extends  due  north  and 
soutli,  is  38  miles  long,  and  from  1  to  6  miles  broiid ;  it  ha^  three  arms  or 
fiords  running  oflf  from  the  western  side  and  winding  among  the  moun- 
tains, their  dimensions  being  froin  10  to  18  miles  long,  and  from  1  to  3 
miles  broad.  The  lake  covers  an  area  of  132  square  miles ;  it  stands  700 
feet  above  sesrlevel,  and  is  from  720  to  940  feet  deep,  llie  country  for 
35  miles  on  the  eastern  shores  of  Te  Anau  is  low  and  undulating,  but  the 
fiords  and  other  portions  of  the  lake  partake  more  or  less  of  the  character 
of  Wakatipu  and  Wanaka.  Although  not  nearly  so  high,  the  mountains 
generally  rise  steeper  from  the  water's  edge,  and,  with  the  exception  of 
some  15  miles  of  the  low  country  just  mentioned,  there  is  a  fringe  of  dense 
bosh  all  round. 

Te  Anau  has  ten  islands  of  various  sizes  and  shapes,  some  of  them 
being  very  picturesque. 

Manapouri  is  of  an  indescribable  shi^  and  indefinite  dimensions,  being 
ao  cut  up  into  bays,  gulfiB^  *^  arms  as  to  make  it  impossible  to  determine 
what  is  length  or  what  is  breadth.  An  idea  of  its  size  can,  however,  be 
obtained  from  the  area,  which  is  50  square  milea  The  altitude  is  610 
feet ;  the  depth  has  never  been  ascertained,  but  it  must  be  very  great^  the 
bottom  being  supposed  to  descend  considerably  below  sesplevel,  as  in  the 
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case  of  the  other  lai^e  lakes.  Maoapoiui  has  five  beantifol  wooded  isUuidt 
that  stretch  across  the  lake  Bear  the  foot^  and  constitute  a  promment 
featore  in  the  landscape ;  unlike  much  of  the  colonial  nomenelatore  of 
localities,  they  have  received  euphonious  and  poetical,  if  not  appn^fiate 
names Bona,  Pomona,  and  others  suggestive  of  Canute  and  Minna 
Troil.  The  lake  is  literally  emhoased  in  the  mountains  as  a  hrilliant  get 
in  emeralds,  with  outer  rings  of  rougher  and  darker  gems,  that  change 
their  colours  with  every  mood  of  the  sky.  The  islands  as  well  as  the 
mountain  spun;  rise  u])rnptly  from  the  water,  frequently  with  a  conyez 
outline,  a  good  idea  of  which  is  conveyed  in  the  name  of  one  of  the  head- 
lands— **  The  Beehive  ;  above  the  level  of  the  bush  and  the  beehives  the 
curve  becomes  concave,  and  the  mountains  T-is.>  tier  upon  tier,  an  amphi- 
theatre of  gigantic  proportions.  The  general  effect  is  of  wondrous  beaatj 
and  silent  solemn  grandeur.  The  same  impression  is  made  on  the  Maoris 
tor  the,  TKimc  of  the  lake  can  bo  translated  into  "  sorrowing  heart "  or 
"dark  intluencc  ;"  evidently  they  consider  it  the  abode  of  some  deity  who 
docs  not  usnnlly  take  a  cheerful  view  of  snbhinary  affairs. 

T<'  Anau  and  Manajtouri  are  only  5  miles  apart,  consequently  the  sur- 
rounding scenery  is  common  to  both.  The  lakes  are  guarded  to  the  westr 
ward  by  irregular  detachments  of  mountains,  huddled  promiscuously 
together  like  a  badly  trained  army.  They,  however,  show  a  good  front, 
and  sweep  round  the  head  of  Te  Anau  and  onwards  to  Wakatipu  in  a 
regular  curve,  like  the  ciiclc  of  the  Ben  Oliau  range  in  the  Mackenzie 
country.  There  are  some  forty  named  and  measured  peaks  in  the  vicinity, 
but  they  are  considerably  lower  than  those  round  the  central  lakes,  the 
general  height  being  only  from  400D  to  5000  feet  The  view  from  the 
shoulder  of  the  Tukatimos,  aii  isolated  range  that  bounds  the  Te  Amu 
eonntry  on  the  south,  is  at  once  Alpine  and  sylvan.  Mountains,  lake* 
Aud  rivers,  forests,  plains,  and  rolling  downs,  are  brought  together  in  a 
way  that  is  seldom  seen,  and  the  picture  will  be  still  more  complete 
a  few  years  hence,  when  the  low  country  is  dotted  over  with  ooejr 
homesteads. 

Monowai,  the  third  of  the  western  lakes,  lies  in  a  sabsidiaiy  vallej 
about  16  miles  from  Manapouri,  and  500  feet  above  sea-level ;  it  is  14  mfles 
long,  and  from  half  a  mile  to  a  mile  broad,  the  area  being  1 1  tqnaze  miles. 
It  curves  round  the  end  of  a  mountain  range,  and  in  shape  resembles  the 
boomerang  of  the  Australian  natives.  Like  the  other  lakes  in  the  westen 
wilds,  Monowai  is  surrounded  by  rugged  mountains  fringed  with  bmh, 
but  there  is  an  open  valley  nearly  all  the  way  from  the  river  Waiao; 
consequently  it  is  easy  of  access. 

The  vegetation  of  the  western  lake  country  is  varied  and  profusa  Ik 
includes  all  sorts  and  conditioBB  of  plants,  from  the  great  red  beech4n^ 
Ftt^ftttea,  six  feet  in  diameter,  to  wee  modest"  flowers  as  dehcatesi 
the  lily  of  the  valley.  With  the  exce]  ti  n  of  fuchsia  and  three  or  four 
others,  all  the  trees  and  shrubs  in  the  Middle  Island  arc  evergreen ;  hat  it 
does  not  follow  that  the  woods  are  monotonous,  for  the  foliage  is  of  ereiy 
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coDceivmble  colour  and  tint^  from  the  Ivanushed  green  of  the  kurel  to  the 
rusty  brown  of  the  pepper  tree  and  the  silver  grey  of  the  (Hearia, 

Although  not  so  apparent  to  the  unscientific  eye,  geologists  tell  us 
that  the  western  lakes,  as  well  as  those  in  the  central  group,  have  been 
formed  by  glacial  action.  Phtfessor  Hutton  points  out  a  lavge  hill 
situated  about  eight  miles  down  the  valley  as  the  tenninal  moraine  of  a 
fange  glacier  thj^  had  the  whole  of  the  Te  Anau  country  for  its  kur. 
Possibly  the  scarcity  of  morainic  deposits  is  due  to  the  variety  of  fonna- 
tioQs  that  occur  in  the  Waiau  watershed.  Rocks  of  all  kinds  are  met 
with,  from  gneiss  and  schist,  harder  than  basalt,  to  granular  limestone  as 
soft  as  challL  One  of  the  most  interesting  geological  features  is  a  series 
of  immense  terraces,  four  or  tive  in  number,  that  mark  successive  water 
levels.  Belatively  to  the  lakes,  they  occupy  the  same  position  as  those 
on  the  upper  Clutha. 

The  Waiau,  which  drains  the  western  lakes,  is  <me  of  the  finest  rivers 
in  New  Zealand :  no  part  of  it  is  uninteresting ;  and  there  are  fresh 
beauties  and  new  objects  of  interest  at  every  turn.  For  a  short  distance 
below  the  lake  the  river  flows  as  smoothly  and  slowly  as  a  canal,  but, 
after  that,  rocky  gorges  and  shinp^lc  reaches  alternate  all  the  way  to  the 
sea.  The  average  fall  is  10  feet  a  mile,  and  there  are  no  fords  or  bridges 
and  few  ferries. 

The  southern  lakes  have  only  been  seen  by  explorers,  and  by  but  few 
of  these.  The  first  trustworthy  map  of  the  district  bears  the  date  of 
June  1883.  The  reason  the  lakes  have  been  so  long  unknown  is  the  in- 
accessible nature  of  the  country.  With  the  exception  of  the  mouncain 
to{is,  it  is  all  covered  with  dense  bush,  in  addition  to  which  the  low 
ground  is  swampy. 

Hauroto,  the  largest  of  the  southern  lakes,  lies  4  miles  south-west 
from  Lake  Monowai.  It  is  21  miles  long,  and  from  three-quarters  to  a  mile 
and  a  half  broad,  with  an  inlet  4  miles  long  and  one  and  a  half  broad, 
the  total  area  being  2bh  square  miles.  The  lake  winds  among  the 
mountains  in  long  flat  cm  ves,  the  inlet  being  nearly  detached  by  two 
islands  that  stretch  across  its  mouth.  The  altitude  of  Hauroto  is  610 
feet^  the  same  as  Manapouri,  and  it  is  only  15  miles  from  the  sea;  con- 
sequently the  river,  which  has  never  been  traced  out,  must  have  large 
waterfalls,  or  be  little  more  than  a  foaming  torrent  for  its  whole  length. 

Poutiritiri  lies  generally  psiallel  with  Hauroto,  but  7  miles  west  from 
it>  and  much  nearer  Foveaux  Straits,  its  lower  end  being  only  6  miles 
from  the  sea.  The  lake  is  18  miles  long  and  of  the  same  width  as 
Hauroto;  the  area  is  16^  square  miles,  and  the  altitude  120  feet  In 
shape  it  is  a  reduced  copy  of  Lake  Wakatipu,  with  the  bends  stretched 
out  flatter.  The  outline  of  the  shore  is  exactly  the  same^  being  without 
indentations  and  otherwise  quite  regulai*. 

The  southern  end  of  the  South  Island  is  known  to  the  natives  by  a 
name  which  signifles  *'the  last  joint  of  the  tail,"  and  it  would  be  equally 
applicable  to  Uakapoua,  the  third  and  last  lake  in  the  southern  groups  for 
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it  18  tlie  most  southerly  one  in  New  Zealand,  and  the  most  msigiuiieaiK 
of  the  twelve  herein  described.  It  is  only  4  miles  long  by  half  a  mOe 
wide,  and  stands  at  a  low  leyel,  about  4  miles  from  the  coast 

The  southern  lakes  are  situated  among  the  mountains,  like  the  othen 
in  Otago,  but  there  is  no  high  range  between  them  and  the  sea. 
Thirty  peaks  in  their  Immediate  vicinity  have  been  named  and  measnred; 
they  range  from  3500  to  5000  feet  high,  but  the  great  majority  are  ander 
40(K).  Beyond  the  fact  that  the  mountains  are  ragged,  the  valleji 
swampy,  and  the  woods  damp  and  impenetrable,  we  have  little  infomuir 
tion  with  reference  to  the  country  that  stirrounds  the  southern  lakes. 

This  completes  our  description  of  the  Cold  Lakes  of  New  Zealand.  It 
18  confined  entirely  to  their  physical  aspect.  They  have  no  legendary  or 
historical  associations  to  commend  them.  Until  the  advent  of  tlie  white 
men,  thirty  years  ago,  the  country  had  no  inhabitants.  The  Maories 
occasionally  visited  the  interior  on  fishing  and  hunting  expeditions,  and 
in  search  of  greenstone  with  which  to  make  weapons  and  ornaments ;  bat 
there  was  no  fixed  population.  The  only  traditions,  therefore,  are  the 
adventures  by  "flood  and  fell"  of  squatters  looking  for  slioep  country; 
diggers  prospecting  for  gold,  and  surveyors  spying  out  the  land. 


JOUKNEY  OF  MESSliS.  BliOWXE  AND  O'DONNEL  IN  THE 
GAZA  COUNTRY,  EAST  AFRICA. 

[€k>N11lIBUTBD.] 

Next  to  the  Transvaal  and  Swaziland,  pt.'rh;ii)8  no  iiortion  of  South 
Afiica  engages  at  this  moment  the  attention  of  explorers  and  gold. pro- 
spectors more  thuu  the  Gaza  and  Mashona  i omiir  ies. 

A  strong  halo  of  traditionary  wealth  still  clings  to  these  countries, 
which  fired,  and  may  be  said  to  have  fairl}*  exliausted,  Portuguese  efforts 
at  conquest  and  settlement  in  East  Africa  in  the  sixteenth  and  early  part 
of  the  seventeenth  centuries. 

Despite  the  apparent  exaggeratiun  that  colours  most  of  the  reports 
that  reach  the  coaat,  of  the  auriferous  wealth  of  this  district  of  South 
Africa,  gold-seekers  are  beginning  again  to  find  their  way  into  it.  English 
pros()ectors  are  now  taking  the  place  of  the  Portuguese  adventurers  and 
Jesuit  friara  who  ranged  the  country  gold-collecting  and  proselytistng 
two  centuries  back. 

It  remains  to  be  seen  whether  the  Englishmen  will  be  more  succeesfnl 
than  were  the  Portuguese  in  discovering  gold  in  sufficient  quantities  to 
repay  the  cost  and  risk  of  gold-mining. 

An  interesting  journey  has  just  been  concluded  by  two  EnglishnMDi 
Messrs.  B.  W.  Browne  and  A.  (yDonnel,  from  Sofala  into  the  heart  of  tiw 
Gaza  country.  These  gentlemen,  who  have  been  working  on  behalf  of  a 
gold-prospecting  syndicate,  landed  at  Sofala  in  June  last,  taking  with  then 
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» iman  party  of  natives  from  Swazi  country,  and  some  presents  for 
the  native  chief — Gungunliana,  Umzeila's  successor. 

Mr.  Browne  reports  the  oountrj  about  Sofala  to  be  very  swampy,  and, 
even  when  the  swamps  are  passed,  the  countiy  preserves  a  low  and  monoton- 
ous character  untfl  the  hills  about  the  kraal  of  the  chief  are  approached 
end  the  mountain  range  sighted  (called  the  Utabie  Mountains),  the  eastern 
slopes  of  which  are  drained  by  the  northern  tributaries  of  the  Bmd  Biver. 

This  mountain  range  evidently  forms  the  outer  edge  of  the  great 
annular  plateau  bounding  the  Central  African  basin,  which  has  only  been 
citMsed  at  this  point  by  Erskine  and  Selous.  By  both  of  these  explorers 
it  has  been  described  in  very  attractive  colours.  The  latter  speaks  of  it 
as  a  **  high  and  open  countiy,  and  very  cold,*'  rising  to  altitudes  of  5000 
and  7000  feet 

It  is  in  the  streams  that  drain  this  range,  both  northward  and  south- 
ward, that  gold  is  washed  by  the  natives,  and  to  this  countiy  our  South 

African  explorers  are  now  drawn. 

The  coafit  belt  between  the  Zambesi  and  Sabi  Eivers  is,  undoubtedly, 
very  unhealthy  in  the  rainy  season,  and  our  readers  will  not  have 
forgotten  the  sad  experience  of  Captain  Phipsoii  ^Yyb^ant's  party  near 
the  mouth  of  the  hitter,  and  the  death  of  three  out  of  his  party  of  five 
Europeans,  in  1882.  Messrs.  Browne  and  O'Donncl,  travelling  in  June 
and  July,  enjoyed  perfect  health  however,  and  we  do  not  hear  that  their 
horses  suffered  from  attacks  of  the  t.setse.  Both  were  received  very 
cordially  at  the  kraal  of  the  chief,  who  presented  them  with  an  ox  every 
day  of  their  stay,  but  they  did  not  see  him  personally,  and  all  negotia- 
tions as  to  prospecting  tlie  country  were  carried  on  through  the  chief 
Induna.  After  stojjping  ten  days,  Messrs.  Browne  and  O'Donncl  turned 
coastwards,  striking  the  Bu/i  in  longitude  34  E.,  and  coming  (iown 
the  river,  which  they  found  perfectly  navigable  for  light-draught  boats 
froui  that  point  to  the  coast. 

When  stoi)}>ing  at  Sofala,  a  most  interesting,  .uid  j)eriiaps  a  very 
important,  discovery  was  made  by  them,  of  gold-dust  in  the  sands  of  the 
sea-shore,  within  a  short  distance  of  the  old  Portuguese  town.  With 
the  gold-dust  were  brought  up  also  old  coins  and  broken  pottery,  both 
from  some  depth. 

Mr.  Browne,  who  was  formerly  in  the  Boyal  Engineers,  was  unfortu- 
nately unable  to  take  astronomical  observations  upon  this  journey, 
owing  to  an  accident  to  his  artificial  horizon ;  but  he  has  carefully 
measured  and  laid  down  his  track  by  compass,  and  his  former  experience 
would  enable  him  to  do  this  with  accuracy. 

We  reproduce  the  sketch-map  sent  by  him,  aa  it  assigns  to  the  hilb 
about  Gungunhana's  kraal  a  very  difierent  position  from  that  given  in  most 
maps,  and  makes  their  distance  from  the  coast  considerably  greater.  It 
also  brings  the  main  channel  of  the  Bum  somewhat  farther  to  the 
south.  Messrs.  Browne  and  ODonnel  reached  the  coast  in  safety  in  the 
beginning  of  August. 
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GEOGRAPHICAL  NOTES. 
EUROPE. 

BWgliti  of  MOimlaSitt  lb  Vortlwni  Inropt. — Our  Cbrresponding  Member,  Pro* 
fesnr  Mohn,  of  the  Norwegian  Meteorologieal  lutitate,  sends  us  the  followii^; 

commnuication :-— From  the  latest  determinations,  we  find  the  altitude  of  the 
highest  peaks  in  the  countries  bordering  the  Norwegiia,  the  Greenland,  and  the 
JBarents  Sea,  as  follows : — 

Feet  H«lni. 

Oaldhopiggen,  Southern  Norway,        .  8,399  S560 

Glitter  Tind,   8.379  2554 

Sneh?ctten,  .....  7.566  2306 
Onefiijokul!,  Iceland,  ....  6,427  1959 
Sulittiliiitt,  JS'ortheni  Norway,  .  .  .6,178  1863 
Petermann  Spitse,  East  Oreenhind,      .  11,418  3480 

Beerenberg,  Jan  Mayen,  8,350  2545 

IMount  Misery,  Bear  Island,  ,  .  .  1,786  544 
Hornmnid  Tind,  Spitzbergeu,     .  .       4,ri60  1390 

Richthofen  Mounts  Franz-Joseph  Laud,  5,184  i5so 

Of  these  mountains  two  are  volcanic,  viz.,  Oriufajokull  in  Ictland  aod 
Beerenberg  on  Jan  Mayen  Tlie  latter  \n  described  by  SrnT  o«hy  and  the  Nor- 
wegian North  Atlantic  Expedition  as  boin;,'  some  C^HH)  to  7*«k)  feet  high;  hni 
the  members  of  the  Austrian  Polar  Station,  who  wintered  at  Jan  Mayen  in  1882 
to  1888»  and  made  a  thorough  topographicsJ  survey  of  the  island,  found  that  Ihe 
mountain— that  is,  the  highest  peak  of  the  old  erater  rim— ia  oonsidenUjr 
high^,  vii.,  8350  feet  The  extinct  voleano  of  Beerenberg  is  thus  only  49  feet 
lower  than  Galdhoppi<;en,  the  highest  mountain  of  Norway,  and  only  29  feet 
lower  than  Glitter  Tind,  the  next  highest  mountain  of  Norway.  It  rises  nearly 
800  feet  above  Snehcetten,  formerly  regarded  as  the  highest  mountain  in  Norway. 
Beerenberg  is  more  tlian  2000  feet  higher  than  Sulitelma,  the  highest  peak  of 
Northern  Norway,  and  1923  feet  higher  than  Onefejokull,  the  highest  mountsis 
of  Iceland.  It  is  very  interesting  to  obsenre  that  the  Toleanic  region  of  Nortben 
£uropB->the  Fnroe  Ishtnds,  Iceland,  and  Jan  Mayen— has  ereoted  its  highert 
monument  on  its  northernmost  point.  Only  seven  miles  from  the  northern 
shore  of  Beerenberg  the  sea  attains  a  dejitli  of  I04f)  fathoms  or  6240  feet,  and 
between  Jan  Mayen  and  Norway  we  have  a  depth  of  2U()0  fathoms  or  12,000  fe<»t : 
between  Greenland  and  8pitzl)ergen  upwards  of  2650  fathoms  or  irj,9<H)  NeL 
The  highest  peak  of  the  Arctic  regions  is  found  in  East  Greenland,  where  tlie 
Ftotermann  Spitze  reaches  an  altitnde  of  some  11,400  feet  The  northern  groupis 
of  islands^  Spitzbergsn  and  Franc- Joseph  Land,  exhibit  again  elerationa  of  sooie 
6000  feet ;  and  Mount  Miseij,  on  Bear  (Oheiry)  Island,  reaches  only  1785  feet 
above  the  level  of  the  sea. 

iknoe  islands.— The  largest  of  the  group  of  33.  islands  and  islets  known  as  tlw 

Fsroe  Islands,  is  called  Stromd,  its  surface  measuring  about  80  miles  loi^  Iqr 
8  broad.  The  inhabitants  of  the  archipelago  number  about  11,000,  of  whnm 
about  1000  live  in  Thorshavn,  the  capital  of  the  island  of  Stromo.  Th^  island* 
are  nearly  always  enveloped  in  mifits,  generated  by  the  meeting  of  the  Gui£ 
Stream  with  the  cold  Arctic  waters.  The  chief  article  of  commerce  is  tih, 
though  wool  is  exported  to  some  extent.  There  are  no  trees  on  the  island! ; 
timber  for  building  purposes  is  imported  hem  Norway.  The  houses  of  ThonlisTi 
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tra  bnilt  of  this  material,  and  haya  rooft  of  birdi-bark,  ooTered  with  turf  and 
giata.   Tlie  streets  of  the  little  town  are  ugly  and  stony,  and  redolent  of  the 

odour  of  fish,  fresh  and  drying,  and  of  lish-oil.  Another  place  of  some  note  is 
Kirkcbo,  diH'  of  the  oldest  towns  in  the  archipelago,  and  anciently  the  centre  of 
a  bi.shup  s  aec  and  the  seat  of  an  eccle.'^iastical  school.  Whale-fishing  in  the 
season  occupies  many  of  the  male  iuhabitjints  of  the  islands.  The  ^roup,  as  is 
veil  known,  bek>ogs  politically  to  Denmark.— iSbc.  Boy,  Beige  de  Gioyr,^  July* 
Aqgn8tl887. 

ASIA. 

Devil  WorsiiipiMn  of  Armenia:  Lake  of  Itanfja.— >The  grim  deeignation  of 

Devil- Worshippers  is  applied  by  the  Nestorian  Christians  to  certain  communi- 
ties scattered  over  Russian  and  Turkish  Armenia,  and  down  the  valley  of  ^hc 
Tigris,  as  far  as  the  neighbourhood  of  Mosul.  In  the  vicinity  of  tlsis  last-nuuied, 
in  the  outlying  hills  of  Kurdistan,  lie  Ba-iiasani,  the  sacred  place  oi  the  Devil> 
Worshippers  or  Yesidis,  which  contains  the  temple  and  mausoleum  of  .their 
Sheikh  Adi,  and,  not  far  away,  the  Tillage  of  Bashiyka,  where  their  dvil  and 
eodesiastical  chief  dwells.  According  to  the  tradition,  their  ereed  owes  its 
origin  to  certain  apostates  from  the  Armenian  Church,  and  theurname  is  derived 
fro!Ti  Jrsn  or  Jesid,^  one  of  their  chiefs.  The  creed  had,  however,  probably 
a  niueli  earlier  origin,  owning  as  it  does  the  influence  of  all  the  religions 
which  have  passed  over  the  region  indicated,  from  Zoroastrianism  down  to 
Islam.  To  the  sun,  at  his  uprise,  they  pay  their  orisons,  and  kiss  the  spot 
that  is  first  touched  by  his  beams.  On  certain  lolemn  festivals  they  warm 
the  fingers  of  their  right  hand  at  the  fiame  of  the  sacred  candle,  then  pass 
them  over  Hieir  right  eyebrow,  and  kiss  them.  They  call  the  Supreme  Being 
Allah,  and  revere  the  founder  of  Islam  as  a  prophet  and  Christ  as  a  great 
angel,  calling  liini  13en  Isai  Nnrani  (Jesus  nf  the  Light),  who  will  one  day  come 
to  rule  the  world.  They  desire  to  live  on  good  terms  with  Shaitan,  the  Devil ; 
and  they  entertain  auch  a  deep  respect  for  Itiia  that  they  never  venture  to  utter 
his  name^  but  call  him  Melek-Taup,  and  isorship  him  symboHeally  as  a  candle- 
stick, and  under  the  form  of  a  bird.  Our  Thursday  is  their  Sabbath.  They  fast 
for  forty  days  in  spring,  but  are  not  very  strict  in  their  observance  ;  one  member 
of  a  family  being  permitted  to  fast  for  himself  and  all  the  other  members. 
Children  arc  baptized  immediately  after  birth,  in  the  water  of  tlif  hf>1y  spring  at 
the  grave  of  Sheikh  Adi.  For  this  purpose  the  water  is  carried  about  to  places 
at  a  distance  from  tlie  holy  spring  by  mendicant  priests  {kawal\  all  of  whom 
belong  to  one  family.  The  alms  collected  by  these  fimctionaries  on  their 
mendicant  journeys  are  divided  in  three  proportions:  one^half  goes  to  the 
numsoleum  of  Sheikh  Adi,  one-fourth  to  tlie  head  of  the  sect,  and  the  remain- 
ing one-fourth  to  the  kawal  himself.  Besides  these  men,  there  are  superior 
priests  or  sheikhs,  and  an  inferior  order  of  temple  servants,  the  fakirs  ;  !ind 
there  is  yet  another  class,  called  Jir.-i  {Kurdish  "  old  man  held  in  great  vene- 
ration by  the  faithful :  they  are  invested  with  especial  sanctity,  from  their  saintly 
mode  of  life  and  their  reputed  power  of  healing.  Eternal  happiness  can  be 
acquired  by  the  expenditure  of  sufficient  wealth  in  alms  to  the  priests.  Oircum- 
ciKion  is  not  strictly  enforced,  but  left  to  the  discretion  of  the  head  of  the  family. 
They  have  an  antipathy  to  blue,  and  never  wear  any  article  of  clothing  which  is 
of  that  colour.  The  Yesidis  have  the  repntfttion  of  being  strictly  honest  and 
moral,  and  show  great  respect  for  their  women  :  indeed,  the  priestly  dignity  can 

1  TIm  name  has  rI«o  bMn  d«riT«d  from  the  town  of  Tod.— So.  8*  0.  M. 
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be  inherited  by  a  woman.  Polygamy  is  only  allowed  in  the  caee  of  the  tribil 
chieftain ;  the  eommon  people  may  have  bat  one  wife,  whom,  often  enongji, 
they  have  to  purebaae  from  her  mother  at  a  pretty  high  figure.  Hie  prie^U 

(kajraf)  may  not  marry  outsi«Ie  of  tlieir  own  caste.  A  widow  dresses  hor-olf 
in  wliite  ;  etiqiiettp  nhn  prescribes  that  she  slioiild  strew  dust  on  her  liead.  uinl 
stain  her  face  with  clay.  Corpse*?  are  first  washed,  and  tlien  interred  with  tl.f 
face  towards  the  pole-star.  In  slaying  animala  all  the  blood  is  drawn  from  ilie 
body,  after  the  eustom  of  the  Jewe  and  ICohammedam.  They  cling  to  th«ir 
creed  with  great  tenacity,  but  refoM  to  receive  any  proeelytes  into  their  ranka 

The  above  particidars  are  eonden<cd  from  an  account  of  a  journey  undertaken 
by  Herr  Gustav  Pauii  from  Tabriz  to  Van  in  November  last,  and  published  in 
MittrUvnrfen  of  the  Ocogrnphienl  Society  of  Liihcck  (Heft  1 1).  The  same  paper 
contains  much  readable  information  about  the  manners  and  ways  of  living  of  the 
people  through  whose  villages  the  writer  passe<l,  as  well  as  numerous  incidentai 
ftete  of  more  strictly  geographical  importance.  The  route  passed  within  a  short 
diatanoe  of  the  Lake  of  Urmiya,  which  the  iraTeller  took  the  opportunity  of 
visiting.  He  approached  the  lake  at  its  north-eastern  side,  advancing  through 
a  marshy  plain  to  its  shore,  which  was  covered  with  a  black,  ill-smelling  mud. 
The  only  si^  of  life  in  the  salt  waters  was?  a  solitary  yonng  white  flamingo. 
According  to  Vogt,  the  water  of  Lake  Urnn'ya  is  constituted  follows  :  in  KH>ii 
parts  there  are  190"5  parts  of  chloride  of  sodium,  f)  S  of  sulphur  com])ounds,  and 
5*2  of  chloride  of  magnet>ium.  No  fibh  can  live  in  it ;  no  shell  is  ever  washed  to 
the  shores ;  the  only  creatures  inhabiting  it  are  said  to  be  certain  small  cuiiom- 
shaped  crustaceans.  The  maximum  length  of  the  lake  is  about  21  milei,  its 
breadth  7  ;  the  derith  is  very  slight ;  its  surface  lies  4()80  feet  above  sta-level. 
The  mountains  stretch  down  to  the  water's  eil,L;e  at  only  a  few  points.  Tbc 
western  side  is  fringed  by  an  extensive  ])lain,  for  thn  m^st  part  fertile. 
TowardtJ  the  south,  bait  marslies  nnd  Iev(d  steppes  border  the  slieaes.  Exclud- 
ing the  town  of  Urmiya,  the  plain  ui  L  rmiya  is  said  to  contain  2(),(K)U  iuliabi- 
tants.    According  to  a  popular  tradition,  Zoroaster  was  born  in  Urmiya. 

Slam.— The  following  is  an  abstract  of  a  paper  read  by  i\Ir.  James  McCarthy 
at  the  British  Association  Meeting  at  Manchester,  .'^^th  September  1887.  The 
})rincipal  feature  about  the  physical  geography  of  iSiam  is  its  magnificent  system 
of  rivers;  the  most  important  stream  being  the  Menam,  on  which  river  stands 
Bangkok,  the  Ciipital  of  the  country.  About  100  miles  from  its  mouth  the  river 
biAircates ;  its  branches  both  pass  through  richly  cultivated  regions,  which  grov 
large  quantities  of  rice,  and  both  have  their  banks  well  studded  with  villsges. 
Besides  Menam,  the  head  of  the  Gulf  of  Siam  receives  two  other  streams  of  cob- 
siderable  size, — the  Meklong,  from  the  frontier  range  which  sejKirates  Siam  frcm 
Burmnh,  and  the  Bangpa  -  kong,  from  the  Khorat  plateau  on  the  east.  All 
these  waterways  are  connected  through  canals,  and  are  always  swarming  with 
boats  and  rafts.  The  country  is  inundated  yearly,  and  upon  thi:>  fact  depends 
the  success  of  the  rice  harvest  The  north-eastern  parts  of  the  kingdom  are  abo 
watovd  bj  the  May-nam>kong  or  Mekong,  the  great  river  of  Cambodia  sad 
Coehin  China  ;  but  it  is  of  little  use  for  purposes  of  navigation,  owing  to  its 
channel  being  impeded  with  rocks  and  cataracts.  The  surface  of  Siam  proper  ia 
mostly  flat,  diversified  by  i'^olrtted  hills  and  broken  ridges  of  limestone  mountains. 
But  from  behind  Chiengraai,  in  the  north-west  of  the  country,  two  ranre;' of 
mountains  branch  off,  one  going  almost  due  south  through  the  Malay  FeuiuiuLi 
as  far  as  Singapore,  parting  Siam  from  Burmah,  and  having  peaks  7000  feet 
above  sea-levd.  The  other  range  runs,  generally  speaking,  paiallel  to  the  conne  of 
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the  May-nam-koDg  until  it  enters  Cambodia,  Siiun,  lying  roughly  between  5* 
and  90*  N.  lat,  has  two  seaeona,  depending  upon  the  monsoona.  The  south-west 

monsoon  is  prevented  from  precipitating  an  excessive  moisture  over  Siam  hj  the 
intervention  of  the  Burmo-Siamese  frontier-range.  During  the  last  four  nionths 
of  the  north-east  monsoon  (November  to  February),  dry  weather  and  coul  breezts 
prevail.  From  the  middle  of  February  until  June,  when  the  rains  set  in,  the  heat 
is  exoesaiye,  though  at  Bangkok  the  thermometer  during  this  season  seldom  risea 
to  95*,  and  in  winter  oeeasionally  ^aUs  aa  low  aa  60*.  In  the  interior,  however, 
110*  is  sometimes  registered  in  the  hot  season,  and  45*  in  the  cold.  The  average 
annual  rainfall  at  Bangkok  is  about  67  inches^  but  in  the  interior  must  be 
considerably  more.  iSIularial  fever  is  a  common  complaint.  Cholera  is  more 
prevalent  in  Lower  than  in  I'iii)er  Siam.  Small-pox  is  common  in  the  Lao 
States  towards  the  north.  Thy  chief  articles  of  export  are  rice,  cattle,  sugar, 
pepper,  cardamom^  and  ivory,  and  from  the  Malay  Peninsula  tin,  lead,  gold, 
and  indiarubber ;  the  importa  oonaist  for  the  most  part  of  machinery  and  Man- 
ehttter  goods.  In  the  Lao  country  the  chief  agents  of  communication  are  ele* 
phanta,  bullocks,  mules,  donkeys,  and  carriers.  The  mules  and  dcmkeiya  come 
from  Ynn-nan,  usually  laden  with  oi)iuni.  The  portcrt;  mo-'^tly  carry  raw  silk 
and  "gum  benjamin,"  wliidi  tliey  exchange  for  European  goods  from  Mnuliuein. 
A  native  tea  is  also  an  ui)j>t»rlant  article  of  local  traffic.  The  inhabitanus  of  the 
country,  who  are  estimated  to  number  about  ten  millious,  comprise  Siamese 
proper,  Oambodiana,  Bunnaoa,  Annamites,  Malays,  and  Chinese,  besides  the 
Lao  tribea  inhabiting  the  mountainoua  countty  to  the  north.  The  people  are 
for  the  most  part  agricultural,  and  their  tuwn.s  •,'enerally  consist  of  dusteia  of 
villages  scattered  along  the  banks  of  the  rivers.  The  capital  of  the  rountr}*. 
which  has  been  continually  shifted  southwards  with  the  southward  march  of 
the  Siamese,  ha.s  always  been  remarkable  for  the  magnificence  of  its  temple.", 
and  to  this  Bangkok,  the  ninth  and  jiresent  capital,  forms  uo  exception.  It» 
population  is  estimated  at  between  300,000  and  800,000.  Amongst  the  cities  next 
in  importance  are  Kborat,  in  the  valley  of  the  May-nam-kong,  in  a  district  famous 
for  ita  gigantic  ruins  of  stone  templea ;  Ghiengmai,  on  the  Me-ping,  the  north- 
western branch  of  the  Menam ;  and  Loang-Frabang,  on  the  May-nam-kong. 
Fiuddhism  is  the  national  religion.  Every  man  in  the  kingdom,  after  attaining 
the  age  of  twenty-one,  must,  for  a  short  period  at  least,  enter  the  priesthood. 
The  present  king  is  au  enlightened  sovereign,  who!>e  effort.s  are  largely  devoted 
to  fostering  amongst  his  people  the  results  of  modern  Eiuopeau  civilisation. 

Some  important  work  has  been  done  recently  by  the  Survey  Department  in 
the  north  and  north-east^  as  shown  by  a  map  brought  home  by  Mr.  McCarthy, 
especially  in  and  beyond  the  province  of  Luang  Prabang  ;  the  important  and 
picturesque  capital  of  this  province  has  lately  been  deatioyed  by  the  Black 
Flaffk" 

AFRICA. 

BnlnfaahataillontonttaCeaatiy.— Emia  Ftoha  has  communicated  to  the 
Vienna  Geographical  Society  a  detailed  account  of  hia  expedition  into  the  land 

of  the  Monbuttu  in  the  year  1R83.  Starting  from  Lado  on  May  7th,  he  pro- 
ceeded in  the  first  instance  to  Wandi,  the  principal  town  of  the  Makraka.  In 
Lado,  during  the  fir.'^t  week  of  May,  the  temperature  had  varied  between  10(f  4 
and  lor/'S  Fahr.  at  noon  ;  the  minimum  at  night  was  TH^'S  ;  and  at  nine  o'clock 
in  the  morning  the  reading  was  generally  Tiie  country  around  Wandi  is 
inhabited     Makiaka  (Iddio),  a  moe  whose  chief  occupation  is  agriculture,  and 


Digitized  by  Google 


594 


dElKiKAPUICAL  NOILS. 


the  distriets  they  culttYate  have  eveiywbere  the  pnwpennu  look  of  gudeiii 

ETery  three  years  they  move  to  new  soil.  The  oonfiguratioii  of  the  countiy  ise 

gently-rolling  plain,  and  somewhat  monotonous  in  aspect,  owing  to  the  absence  of 
forests.  The  soil  is  a  heavy  porous  clay  of  a  yellowish  wliite  colour,  whi<A 
refuses  to  retain  the  moisture.  Farther  Routli,  beyond  a  village  named  Hokko, 
across  the  tiouthern  frontier  of  Makraka-land,  the  landscape  acquires  pictur* 
esqucnesB  from  seTeral  chaina  of  hil]%  with  naked  blocks  of  granite  and  rounded 
gneieric  detritoa.  The  ealminating  ridges  of  the  hills,  eonsistiag  of  eaorBHNv 
blocks  of  stone  piled  up  one  above  another,  are  wholly  destitute  of  ▼egetatton ; 
but  wlierever  a  rift  or  a  cleft  in  their  flanks  retains  a  little  soil,  there  the  eye 
rests  upon  a  patch  of  lovely  green  gra.s3.  Still  farther  south,  between  Mog^u  and 
Ndirfi,  chains  of  nmall  cones  and  isolated  hills,  with  long  connecting  ridges, 
embrace  small  marsliy  depressions,  mostly  growing  Cjfperacece  and  souietiuies 
papyrus.  From  Ndirfi,  he  turned  west  and  north-west  to  the  oonntiy  of  AbskSi 
where  soighnm,  earth-nutSy  and  tobacco  are  largely  grown.  Butterflies  {Piemt 
AntftcharU,  ColioBy  Lyctrna)  were  here  remarkably  abundant.  The  coimtiy 
which  borders  upon  this,  namely  Mundu,  has  a  reddish  brown  soil,  resting  upon 
a  basis  of  abraded  granite,  and  clothed  with  the  bro;i(l-1>1aded  grass  (Paninim\ 
the  same  which  covers  the  west  of  Einin's  province  Irom  4'  3o'  N.  lat.  south- 
wards, and  extends  to  the  east  of  the  Nile  into  Unyoro  and  Uganda.  This  steppe 
land  is  watered  by  numerous  currents  of  water,  and  slopes  towards  the  soiiMl 
The  region,  billy  with  many  marshy  depressionB)  falls  away  gently  towards  the 
Akka»  a  tributary  of  the  Dongu.  From  the  country  of  Bfundn,  Emin  Pkihs 
l)a8sed  on  into  that  of  the  Southern  Abukaya  (lying  south-west  and  west  of 
Ndirfi).  As  seen  from  a  hill  in  this  district,  the  country  rises  to  the  north  and 
west  in  l)r<M!<l  terraces,  cmsscd  by  chains  of  hills,  whilst  to  the  south  and  we«t 
extends  an  ajipareutly  unlimited  steppe  region,  beribboned  with  lines  of  trees  which 
mark  the  courses  of  the  streams.  The  soil  throughout  these  steppes  or  savsanshi 
consists  of  vegetable  detritus,  covering  a  tough  almost  impermeable  day,  which  in 
turn  rests  upon  the  solid  rock.  Beyond  tiiis  comes  a  firmer  soil,  a  ferruginow 
day,  frequently  hardened  into  conglomerates,  and  sprinkled  with  reddish  quartz 
sand,  and  this  again  is  succeeded  by  a  whitish  loamy  soil  ''onsisting  of  vegetable 
ash,  <letritus,  and  soft  hunms.  There  one  meets  with  nothing  but  marshes  and 
<le  press  ions,  where  Ci/jH:racea  prevail  ;  whilst  the  mud  of  the  river  channeU 
nouriblies  Avwmium^  rapyrus^  and  J'oi ygonum.  The  more  hilly  tracts  sustsin 
such  forest  trees  as  Anona^  Sareoeq^habu^  Zizyiikm^  BoBc/iia,  Grewia,  Temm' 
alia,  Jfimoio,  Gardkmm,  Vitex,  but  no  palms.  Animal  life,  except  for  smsll 
troops  of  antelopes,  buflfaloes,  elephants^  and  a  solitary  rhinoceros  or  two,  is  not 
plentiful.  The  next  important  place  reached  was  the  station  of  I^Iundu  on  the 
river  Dongti.  whose  broad  rhmitu'l  at  this  part  wan  interrupted  by  rocky  islands 
and  groups  of  large  fragments  ot  rock,  and  animated  by  crowds  of  hip])Opotauji, 
by  crocodiletj,  and  by  cormorants.  The  stream  was  flowing  duo  west.  In  Decern- 
l>er  it  is  said  to  be  fordable  on  foot ;  but  during  the  miuy  season  it  Innndslai 
the  surrounding  country  for  a  eonsiderable  distance.  The  region  around  Honds 
is  well  cultivated,  produetng  principally  dhurra,  squashes,  sweet  potatoes 
Gi/nandrop»u,  tobacco,  and  maise.  Here  as  in  Abaka  the  favourite  currency 
for  trade  are  rudely  shaped  iron  arrow-heads  ;  indeed  iron  in  any  shape  is  greatly 
valued.  The  air  was  so  heavily  cliargetl  with  moisture  that  the  station  was  full 
of  sick  folk,  sufferijig  from  catarrh,  diarrlia'a,  aud  rheumatic  fever.  After  cro8»* 
iug  the  little  Brukero,  a  tribuUry  of  the  Dongu,  Emin  Pasha  entered  anotiwt 
marshy  tract,  gay  with  violet  snd  white  watei4ilies  nestling  between  beds  of 
OUdia,  VaUimmOt  PtOamogeion,  eta,  and  studded  with  groves  of  wild  Phosis 
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palms.  A  new  |>Uiit  was  noticed,  in  tie  leaves  and  habit  us  not  unlike  the  Baisa- 
mina,  bnt  growing  to  a  height  of  3  or  4  feet  and  bearing  long  spur-like 

flowers  of  a  purple  colour.  The  chief  variety  of  liinls  wiis  Astn'hh.  On 
approaching  the  country  of  the  Xi.nii  Niam,  the  naarsby  swamps  j;ave  place  to 
tropical  forests,  filled  with  the  uiusic  of  the  Srkt:r,rnis  zonura  and  the  Poijunn- 
rkifttehus.  The  passage  over  the  Dongu  was  made  at  u  spot  where  the  streaui, 
flowing  from  south-south-east  to  the  north-west,  had  a  rapid  current^  and  was 
8  feet  deep  and  130  feet  wide^  Its  banks,  which  were  thieUy  planted  with 
lofty  trees,  were  comiwsed  of  precipitous  walls  of  a  light-graj  day»  mingled 
with  violet-coloured  vegetable  detritus.  Having  crossed  the  river,  Emin 
Pasha  enterc;!  the  country  of  the  A-Sandeh.  After  crossinf^' the  Donpfu  by 
boat,  Emin  s  niarcli  lay  throu^^h  a  eoinitry  which  is  cut  u))  into  rectangular 
patches,  like  the  squares  on  a  chess-board,  by  numerous  little  streams,  tribu- 
taries of  the  Dongu  and  the  Welle,  Each  of  these  water-courses  is  bordered  by 
a  belt  of  forest  (Calamw,  FandantUf  etc.),  with  a  great  profusion  of  floral 
growths.  Some  of  these  forest  belts  are  practically  huge  landslips,  often  80  or 
70  feet  deep,  and  choked  with  sunken  forest  trees.  One  of  these  streams,  the 
Badungeno,  forms  the  frontier  line  between  the  A-Sandeh  (Niam-Niam)  and  the 
Monb^ittu.  The  Welle,  at  the  point  where  Emin  Fasha  struck  it,  lay  in  a  basin 
about  51)  feet  below  the  level  of  its  containing  hills.  The  river  was  flowing 
nortb-westwatds  at  the  rate  of  1150  yards  an  hour,  with  a  current  of  800  yards  in 
breadth  and  11^  feet  in  depth.  Its  channel  is  perfectly  free  from  islands  and 
rapids,  and  deep  holes ;  and  its  banks  are  lined  with  noble  forests.  The  Mon- 
buttu  name  for  the  river  is  Kibali,  whilst  the  A -Sandah  call  it  Makua  and  Welle 
(  =  Gr6at  River.)  Frotn  this  river  Enim  marched  first  to  Bellirna,  the  village 
of  chief  Gambari,  and  then  to  Tingasi,  the  administrative  centre  of  the  Mon- 
buttu  country.  The  aspect  of  the  region  lying  between  the  Welle  and  Bellima 
is,  in  its  general  features,  almost  the  same  as  that  between  the  Dongu  and  the 
Welle.  But  here  the  forests  were  decidedly  more  considerable)  and  every  step  taken 
revealed  more  and  more  peculiarities  in  the  flora,  whilst  the  vegetation  became 
richer  and  more  luxuriant.  The  marshy  depressions,  and  the  innumerable 
water-courses,  in  particular,  were  bordered  with  forest  belts,  proudly  showing 
forth  all  the  glory,  beauty,  and  profusion  of  tropical  Te<;etation  :  "magnificent 
copses  oi  Kaphiii  palms,  the  slender,  delicately  feathered  fans  of  the  Calamun, 
the  large-leaved  Anoivtntr^  Ln<,'antic  Sterculiacfif  and  Hubmcm,  a  confusion  of 
Cfdadia,  Philodendra,  Amoma,  ferns,  grotesque  PUUffceria^  Angrteca,  and 
waving  ^snMie— all  these  constitute  a  scene  of  indescribable  beauty.**  The  almost 
incalculable  fertility  of  the  soil— a  whitish  clay  preponderating^ia  borne  wit- 
ness to  by  the  series  of  forest  tree  and  banana  plantations,  patches  of  gigantic 
tkitamin^a:,  steppe  glades,  cultivated  fields,  huts,  and  sites  of  former  settlements, 
which  were  passed  in  almost  endless  succession. 

Keeping  un  in  a  south-easterly  direction,  the  troop  at  length  reached  Bellima 
(8510  feet  above  sea-level),  three-quarters  of  an  hour  north  of  the  Qadda,  In 
itself  an  insignificant  tributary  of  the  Kibali  or  Welle,  but  important  on  account 
of  the  great  number  of  afiluents  which  make  it  the  recipient  of  their  waters. 
The  vicinity  of  Bellima  is  of  extraordinary  beauty  ;  and  the  well-watered,  well- 
drained  conntiT  around  is  extremf^lv  fertile  and  i)n«'bi«-tive,  and  supports  a 
fairly  dense  population.  The  pnncipai  products  of  tiie  ti^^ULs  are  sweet  jjotatoes, 
Colocoita,  tSolaneu!  (two  varieties),  various  kinds  of  squashes  (among  them  a 
peculiar  specif  from  which  oil  is  obtained),  manioc,  yams,  Httmia,  and  excel- 
lent tobacco,  as  well  as  deusine,  maise,  and  bananas.  After  leaving  Bellima,  in 
order  to  save  time,  a  path  was  cut  through  the  midst  of  a  dense  forest*  entailing 
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a  most  laborious  aod  patnfol  march  through  much  mud  and  truly  tropkal 

T^etation.  Then  followed  the  Bteppe-land  again,  seamed  with  innumerable 
forfi^t-belted  marshy  water-currents,  tmtil  they  come  to  the  Nembe  or  Meneinbe. 
an  affluent  of  the  Oadda,  27  yards  wide  and  [)h  feet  deep,  with  u  multitude  ol 
anas  torn  nsing  side-bianches.  Thron;;hout  nearly  all  thus  diAirict  the  soil  was  red 
with  iroubtone.  The  next  stream  of  iuiportauce  was  tlie  Aelu,  Gjt  feet  deep,  and 
with  a  channel  38  yards  widep  but  expanding  to  fully  88  yards  with  its  network 
of  side^branches.  The  contribution  of  water  from  such  streams  as  this  end  a 
goodly  number  of  others  will  explain  the  fact  that  the  Gadda,  which,  not  far 
from  its  source,  is  only  some  20  yards  wide,  increases  to  a  width  of  more  tbsa 
50  yards  just  above  its  mouth. 

Temperature  Observations  off  the  South- West  Coast  of  Africa.— The  following 

set  of  observations  as  to  tiie  temperature  of  the  surf.-ire  of  the  o(;ean  were  mntle 
by  Herr  Stapff,  engineer,  fioui  the  sailinj^'-ship  Loui/i  A^jreU,  whilst  on  a  voyage 
from  Walfiah  Day  to  Cape  Town  in  the  year  1886  :— 
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On  the  3d  of  Janiiaiy  preceding,  the  same  inTestiisator  carried  out  the  follow- 

iiig  series  of  obseryations  inside  Walfish  Bay.  The  greatest  dietaDce  between 
the  cast  and  west  shores  of  the  bay  is  4  miles  25  yards. 
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At  seven  A.M.  on  the  same  day  the  temppratme  of  the  air  was  l^'  n  C,  and 
atone  p.m.  1!/'2.  The  wind  was  N,  1-3.  H«^rr  Stiijitl"  :uMs,  with  reference  to 
the  teinperatuie  of  the  surface-water  of  tlie  bay  :  The  cold  current  enters  the 
bay  round  Pelican  I^oint,  and  hugs  the  webl  shore.  The  water,  after  being 
warmed  in  the  lagoon,  then  streams  along  the  east  shore  and  proceeds  out  into 
the  ocean  Bg!Km/*^An»alm  ti^  Hydroaraphte^  Heft  ix.,  1887. 


AMERICA. 

BiplMatloaB  Is  CbreenlanA. — ^lieutenant  Bloch,  of  the  Danish  navy,  writes 
from  Upemivik,  west  coast  of  Greenland,  under  date  1st  June  1887,  to  the 
NaUonalUdaulf  (Oct.  3)  of  Copenhagen,  giving  an  account  of  a  journey  undertaken 
towards  the  nortli  by  liim.sclf  and  Lieutenant  Ryilcr  in  the  months  of  February 
and  March  preceding,  an  J  a  description  of  the  mode  of  life  at  that  .reason  in  such 
a  high  latitude.  The  party  set  out  from  Upernivik  on  2li^t  February,  with  -  40" 
Fahr.  of  cold,  taking  three  sledges ;  and  two  day.s  afterwards  they  reached 
Tadnsak.  The  ol^eet  of  the  journey  was  principally  to  ascertain  how  far  it 
was  possible  to  advance  towards  the  north  during  winttf,  and,  if  possible,  com* 
inunicate  with  the  Greenlanden  on  the  other  side  of  Melville  Glacier.  At  Tasiu- 
sak  the  number  of  sledges  was  increased  to  eight.  With  these  they  started  again 
on  the  Soth  towards  Saitnk.  wliich  they  i>asssd,  and  in  the  afternoon  readied 
Itivdliardsuk.  On  tlie  fullnwim:  morniny  tlie  journey  was  resumed,  in  the  ('*>ur.-c 
of  which  a  cutting  wind  from  the  north  was  encountered.  The  next  night  Wiw 
spent  on  a  little  island  some  four  miles  south  of  Wilcox  Head.  At  this  point 
they  separated ;  whilst  lieutenant  Blocfa  returned  in  order  to  go  inland  from 
TBsiusidc  to  investigate  the  conditions  of  the  inland  ice,  Lieutenant  Ryder 
imshed  on  still  farther  toward.^  the  nortli.  On  the  second  day  following,  the 
latter  explorer  rounded  Wilcox  Head,  and  reached  some  islands  a  little  north 
of  Nugsaak,  in  74°  12'  N.  lat.  ;  bur  tin  rc  he  felt  compelled  to  turn  back.  As 
for  his  companion,  Lieutenant  Blocii,  one  of  the  expeditioujs  he  made  from 
Tasiusak  was  to  Giseke  ice-fjord,  the  next  largest,  after  that  of  Upernivik, 
in  the  region  explored  by  these  two  gentlemen.  On  14th  March,  at  Tasiusak, 
the  temperature  rose  to  23*  Fahr.,  but  on  the  following  day  it  again  fell  back 
to  -  28*'2,  In  consequence  of  a  heavy  fall  of  snow  which  happened  at  this  time, 
they  were  convinced  tliat  nothing  could  be  aceomplished  so  early  in  the  sen.son, 
and  therefore  returned  to  T'''pernivik.  A  second  journey  iulnnd  from  thU  jdaee 
in  April  n7th-2(3th)  was  more  suece.s.sful.  At  Kekertar.suak,  a  station  of  the 
summer  l)efore,  live  days  were  spent  in  observations  on  the  movements  of 
ioo,  and  on  the  temperature  of  the  ice  "brae**  and  of  the  water  at  different 
depths.  During  this  time  the  sun  shone  out  eveiy  day  in  a  perfectly  cloudless 
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sky  ;  the  earth  began  to  be  visible  in  places  ;  and  whilst  the  inininmm  tfmpem- 
ture  in  the  early  morniFit?  \vi\%  -  27**'4  to  -29"%  the  thermometer  rose  to  about 

—  4*  in  the  shade  duruig  the  thiy. 

Exploration  In  Alaska. — Tlie  Muntrm!  Gazefft  announces  that  letters  dated 
29th  July  have  been  received  from  Dr.  G.  M.  Dawson,  who  is  in  charge  of  the 
geological  party  exploring  the  Yukon  district.  The  party  constructed  two  boat* 
on  Dease  Lake,  and  left  on  J une  3d  to  descend  the  Dease  River  to  its  jaQctioQ 
with  the  IiUurd.  Prom  that  phce  Mr.  M'Coimell  started  with  two  men  to  dcaeend 
the  liard.  The  remAinder  of  the  party,  with  five  Indiana,  ascended  the  imtii 
fork  of  the  Liard  to  Lake  FranctSi  and,  leaving  their  boats,  crossed  a  loog 
portaf^e  of  sixty  milef^  to  Polly  River,  near  the  abandonml  Hudson's  Bay  port  of 
Pellybanks,  where  they  arrived  on  29th  July,  all  well.  From  this  |»lure  the 
Indians  were  seat  back,  and  Dr.  Dawson,  with  Mr.  M'Evoy  ami  two  wliite  men, 
remained  to  construct  a  boat  uud  de^ceud  the  PeUy  to  ltd  juuctiou  with  the 
Yukon. 

The  oountry  north  of  Dease  Lake  proved  somewhat  varied  in  stradiiic, 

having  a  granite  nucleus  with  Palaeozoic  rocks  on  its  flanks^  ranging  from  Cam- 
brian to  Carboniferous,  and  overlying  Tertiary  beds.  The  old  portage  was  found  to 
be  entirely  disused,  and  the  party  had  to  stnipde  throwf»h  tangled  woods,  often 
knee-deep  in  moss.  They  got  over,  however,  with  a  month's  supply  of  provi.Mons 
for  tiie  advancing  party,  and  left  stores  for  the  returning  Indians.  Being 
north  of  latitude  60°,  they  eigoyed  almost  perpetual  daylight,  and  the  weadwi 
was  good.  The  country  is  descrihed  as  possessing  well-grown  trees,  and  i 
great  numher  of  the  ordinaiy  eastern  plants  were  seen  in  flower,  with  widk 
northern  and  western  strangers ;  only  the  great  growth  of  sphagnotis  moBsei, 
and  the  abundance  of  reindeer  moss,  ^rive  the  country  a  different  aspect  from 
that  of  British  Columbia.  No  Indians  liad  been  seen,  except  those  the  party 
brouj^lit  with  tlieui  irom  the  coast.  Though  somewhat  later  in  the  season  than 
he  had  expected  to  be,  Dr.  Dawson  had  hopes  of  reaching  the  coast  before  tlit 
freezing  of  the  rivers,  and  the  lines  of  section  made  by  Mr.  H'C<Minell  and  him* 
self  will  give  a  good  general  idea  of  the  structure  and  resources  of  the  oountiy. 

ProTlnoe  of  Santa  F6,  Azgeatllie  BepnUic.  —  This  province,  which  in  160 
ranked  ninth  in  point  of  population,  now  takes  the  fifth  place,  following  the 
provinces  of  Buenos  Ayres,  Cordoha,  Entre  Bios,  and  Oorrientes.  The  census 
taken  during  the  current  year  gave  a  total,  in  round  niinibers,  of  216,000  inhsbi* 
tanta,  as  a<::a!n8t  187,000  in  1882.  Thirty  yeats  ago  (1857)  the  popnlatun 
numbered  only  41,260. 

cum  :  Two  New  Provinces.— By  ft  decree  of  12th  March  1887,  two  new  pro- 
vinces were  created,  to  bear  the  names  of  Malleco  and  Cautin.  These  province 
embrace  the  hitherto  unorganised  jiarts  of  Arancania.  towards  the  south  of  tbe 
country,  and  are  situated  about  the  rivers  Cautin  and  Lumoco,  which  unite 
their  waters  to  form  the  Imperial  Kiver.  The  capital  of  Malleco  is  a  plsoe 
named  Angol,  with  between  3000  and  4000  inhabitants.  A  place  called  TemoDeo, 
about  the  same  size  as  Angol,  has  been  selected  as  the  administrative  eeatie 
of  Cautin.— i?oy.  jS!oc.  Btiqt  de  Giogr^  July-^Augost  1887. 

AUSTRALASU. 

Bofal  flsofrapUcal  Sodatj  of  lasMasia. — Some  interoeting  infonnatioD  was 

given  in  regard  to  contemporary  exploring  opeiations,  both  in  prognis  and 
projected,  at  tbe  meeting  of  tbe  Boyal  Geographical  Society  of  Aastnla«s 


Digitized  by  Google 


GBOGKAPHICAL  KOlltS. 


599 


(Victoria)  held  on  9t]i  August  last.  It  wai  mentioned  that  a  proposal  had  beeu 
made  hy  the  Government  of  Victoria  to  spend  i'5(X)0  in  assisting  to  send  out 
twoahips  to  explore  the  Antarctic  lands  south  of  where  Sir  James  Ross's  invrs- 
tigation  terminated,  provided  the  Imperial  Government  will  vote  a  similar  t>uni. 
Sir  Alien  Young  h&a  contieuted  to  take  command  of  the  expedition,  and  hau  pro- 
ndied  to  give  dgSOOO  towards  ito  ezpenscB.  A  cable  menage  was  daily  expected 
ftom  the  Chaaoellor  of  the  Exchequer,  Mr.  Qoschen,  as  to  whether  the  Imperial 
Government  will  comply  with  the  requeat^  and  in  the  event  of  a  favourable 
answer  Sir  Allen  Young  states  that  he  will  be  prepared  to  start  in  six  weeks 
from  the  date  thortof.  News  from  the  Society's  New  Guinea  exjiedition  states 
that  Mr.  Cuthbertsou  has  abandoned  liis  intention  to  ascend  Mount  Owen 
Stanley,  but  will  endeavour  to  reach  the  bummit  of  Mount  Obr^  It  wa^ 
annoonoed  that  a  fund  was  being  raised  to  enable  Mr.  Ernest  Giles  to  undotake 
a  further  exploration  into  the  unknown  portion  of  central  Australia,  north-north* 
wsst  of  Lake  Amadeus. 

A  paper  was  read  by  Mr.  Edwin  Merrah  at  a  recent  meeting  of  the  Geogra- 
phical Society  on  the  "  Unknown  Countr}-."  This  described  the  eliaraeteristics 
of  a  large  extent  of  Croajingolong,  a  country  in  tlie  SE,  of  Victoria,  which  has 
been  rarely,  if  ever,  visited.  Among  the  principal  natural  phenomena  are  the 
fiiUs  of  the  St.  Patrick's  Rirer,  about  200  feet  in  sheer  depth,  the  great  coast 
nuige  of  mountains  extrading  from  Mount  ESlery  eastward,  which  is  entirely  un* 
explored,  and  the  Foaming  Waters  Gorge  on  the  river  Yerungunderah,  a  series 
of  cascades  falling  from  a  height  of  3<X)0  feet  through  a  dense  grove  of  ferns. 
5Ir.  Merrah  described  much  of  the  land  to  be  covered  with  thick  and  luxuriant 
forest,  but  in  the  ilat  parts  there  is  aliundance  of  thick  black  or  chocolate  soil, 
eminently  suitable  for  cultivation.— C'owi7/i«nim^<'(/  Baron  Ferdinand  von 
Miiller. 

West  Australia. — In  April  last,  .Mr.  J.  li.  Browne  started  from  the  little  town 
of  York  (in  ai  52'  S.  lat.  and  IIG'  4G'  E.  long),  the  hist  station  of  the  Eastern 
Kailway,  to  explore  the  almost  unknown  oountiy  stretching  between  that  point 
and  Port  Euela,  situated  in  43'  S.  lat  and  188*  62^  R  long.  His  object  is 
principally  connected  with  a  contemplated  railway,  intended  to  link  the  railway 
system  of  West  Australia  with  that  of  South  Australia. 

Sipiovatton  la  Vew  Ctaiaea.^ir  Henry  Parkes,  Premier  of  New  South  Wales, 
has  consented  to  place  at  the  disposal  of  Mr.  Theodore  Bevan  a  steam-launch 
for  exploratory  work  in  Irtish  New  Guinea.  Mr.  Bevau's  intention  is  to 
resumOt  about  October  next,  exploration  for  a  month  or  two,  and,  after  the 
rainy  sf»flson,  to  work  on  nninterniptedly  for  several  months.  His  main  desire 
is  to  trace  to  their  source  the  lar^'o  rivers  recently  discovered  by  the  ex{)edition 
under  his  leadership,  and  also  to  establish,  with  respect  to  those  rivers,  the 
German  boundary.  Mr.  Bevan  also  proposes  to  map  in  the  remaining  teira 
incoffnita  between  the  ¥iy  and  the  Aird  rivers.  To  aid  him  in  his  object*  an 
influential  committee  has  been  formed.— Colonies  and  India,  Sept.  83, 
1887. 

GENEKAL. 

Olasalflcatloii  of  Lakes. — This  stibject  is  very  su^igcatively  dibcusaed  by  Mr. 
W.  M.  l>avis  of  Cambridge,  Mass.,  in  t^cience  of  IGth  September.  Several  years 
ago  he  proposed  a  dassification  of  lakes  under  three  heads— Oonstmctive, 
Dectractive,  and  Obstructive— having  reference  to  their  mode  of  origin.  Oon- 
atroetive  Idns  are  such  as  were  made  by  mountain-folding  and  other  displace- 
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meats ;  destructive  lakes  were  chiefly  basins  of  glacial  erosion  ;  and  the  tbitd 
catc^gory  cmViraced  lakes  held  up  by  lava,  ice,  and  drift  barriers,  delta,  and 
"oxbow"  lakes,  and  some  others.    This  classification  he  has  now  found  to  be 
unsatisfactory  ;  and  in  its  place  he  jiropoHos  another,  founded  on  the  idea  of 
connecting  them  with  the  different  epochs  in  the  life-history  of  a  river  .sy&t«m. 
When  new  land  rises  above  tlie  eea  its  drainage  is  at  first  geDeially  imperfect ; 
lakes  stand  in  the  imdrained  depressions.  Bnmples  ooeur  in  Southern  flmida. 
As  time  goes  on,  this  sign  of  immaturity  in  the  development  of  the  rirer  h—hi 
tends  to  pass  away,  the  streams  swell  and  cut  down  the  retraining  barriers,  aod 
the  lakes  begin  to  disap])ear.    But  the  life  of  most  rivers  is  so  long  that  before 
they  have  time  to  exhaust  all  the  lakes  connected  with  tliein,  mountain  jrroTth 
again  interferes  with  their  development :  their  channels  becomtis  obatniit!.!. 
and  lakes  are  formed  again.   Thus  Lake  Lucerne  is  a  sign  of  rejuvenescence  in 
the  mature  river  Reuss.  When  a  stream  is  at  what  may  he  termed  its  stege  of 
adolescence,  its  head-waters  often  increase  in  number  and  size  at  such  a  rapul 
rate  that  the  lower  main  channel  becomes  choked  with  silt,  and  its  flood  plain  is 
Iniilt  up  so  quickly  that  the  smaller  tributaries  are  unable  to  keep  pace  with  it, 
uud  so,  instead  of  augmenting  its  current,  they  form  lakes,  as  those  of  the  Red 
River  of  Louisuina,  which  are  arranged  like  leaves  on  a  stem.    At  the  same 
stage  in  the  growth  of  the  river  its  slope  through  the  flood  plain  is  often  so 
gentle  that  it  winds  round  long  curves ;  when  it  cuts  its  waj  through  the  inter- 
vening space  along  the  line  of  the  bounding  chord,  a  cresoentic  lake  is  fonned 
along  the  line  of  the  arc.   In  deltas  "  lakes  often  collect  in  the  areas  of  kii 
sedimentation  between  the  divaricating  channels."    Again,  in  the  draina^rc  rnn 
test  that  ^nes  on  between  head  streams  on  opposite  sides  of  a  divide,  the  stn  ,i:a 
which  loses  <iround  "  may  have  its  dimiuished  volume  clogged  by  the  taii-dehaa 
of  side  branches  further  down  its  valley.   Heim  has  explained  the  lakes  of  the 
Engadine  in  this  way."  On  the  other  hand,  the  victorious  stream  may  &q  greatly 
enlaige  its  volume,  and  thereby  so  quickly  cut  down  its  upper  valley,  that  iti 
lower  course  will  be  flooded  with  gravel  and  sand,  and  its  weaker  side-streams 
ponded  back.    Certain  accidents  to  which  rivers  are  subject  are  responsible  for 
many  lakes.    "  Accidents  of  the  hot  kind,  as  they  may  he  called  for  elementarr 
distinction,  are  seen  iu  lava-iiovvs,  which  build  great  dams  across  vallevs  :  tiie 
marsheti  around  the  edge  of  the  Snake  Kiver  lava-tsheeUi  seem  to  be  iixkc^  uf  tiiis 
sort,  verging  on  extinction  :  crater  lakes  are  associated  with  other  forms  of 
eruption.  Accidents  of  the  cold  kind  are  the  glacial  invasions.  During  the  pre* 
sence  of  the  ice,  especially  during  its  retreat,  short-lived  lakes  are  common  aboat 
its  margin.   The  rivers  running  from  the  ice-front,  overloaded  with  sand  and 
silt,  filled  nj)  their  valleys  and  ponded  back  their  non-glacial  f?idc-strcaras.  Af^ 
the  ice-sheet  melts  nwny,  it  discloses  a  surface  on  which  the  drift  has  been 
irregularly  accumulated  that  the  new  drainage  is  everywhere  embarrassed,  a&il 
lakes  are  for  a  time  very  numerous.  Moreover,  the  erosion  acoomplisbed  Iqr  the 
ice,  especially  near  the  centres  of  glaciation,  must  be  held  lesponsible  for  maay, 
though  by  no  means  for  most,  of  these  lakes.  Canada  is  the  American  typ^ssd 
Finland  the  European,  of  land-surface  in  this  condition." 

Tlie  Regime  of  Estuaries.  -  Professor  Osborne  lieyuolds  read  a  paper  on  thii 
subject  to  the  Mechanical  Science  Section  of  the  British  Association  at  Man- 
chester. He  had  been  led  by  certain  researches  in  hydrodynamics  to  investigate 
the  manner  in  which  flowing  water  transported  looae  sediment ;  and  fnm 
vation  he  passed  to  experiment  In  a  straight  and  uniform  current  of  eonsliit 
velocity  sediment  is  transported  as  a  uniform  drift  down  stream,  and  its  anangS' 
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ment  is  not  altered.  If  the  current  is  losing  velocity  it  causes  a  dejiository  drift, 
and  raises  the  bed  ;  if,  on  the  other  hand,  it  be  gaining  velocity  it  prodiu  es  :l 
acour,  and  lowers  the  bed.  When  the  current  is  curved  the  effect  produced  is 
toknrer  bad  on  fh«  ooum  tad x^dae  it  on  the  ooiMsaTa rida  Tha  direetion 
of  dia  tidal  oorrenta  in  an  eatuaiy  ia  detemiiiad  nuunly  by  tba  ooDfignmtion  of 
the  shorn ;  and  that  the  configoiation  of  tbe  ahofoa  of  a  atroam  is  really  a 
factor  in  producing  sand-banks  was  proved  by  an  extremely  interestiog.  piece  of 
apparatus.  I'rofessor  Reynolds  made  a  topographical  model  of  the  Mersey,  the 
bottom  of  wiiich  was  flat,  covered  uniformly  with  fine  sand.  Water  was  poured 
io,  and  a  series  of  mimic  tides  set  up  in  it  by  an  arrangement  which  could  be 
nudntained  in  action  for  several  weeks  at  a  time.  After  a  few  thousand  tides, 
it  waa  found  tbat  the  uniform  depoait  of  aand  had  bean  tiaoaported  and  heaped 
op  in  aneh  a  manner  as  to  produce  a  Beriea  of  aand'banks  and  channels  doeely 
eonaaponding  in  form  and  position  to  thoae  aotnaliy  fonnd  in  the  Mersey 
estuary.  The  conditions  of  experiment  nre  not  exactly  similar  to  those  in 
Nature,  where  other  causes  thin  the  to-aud-fro  swincr  of  the  tides  and  the  direc- 
tive influence  of  the  shores  are  at  work  ;  but  enough  has  been  effected  to 
encourage  the  hope  that  Professor  Beynolds'  future  experiments  will  do  much 
towanfa  placing  oar  knowledge  of  the  origin  of  eatuarine  and  fluiial  atruotoxea 
on  a  mora  aecnro  and  aatiafaetory  footing.  So  far,  it  would  appear  that  by 
anitable  operationH  rivers  can  be  made  not  on^  to  keep  their  own  channels  clear 
for  navigatimi,  bnt  to  pile  up  banka  along  tlie  maigina  and  ledaim  tide-waahad 
aanda  as  dry  ground. 

latasefelQ  Biploiattan.— The  queation  of  a  aeientific  eotpedition  to  explore  the 

Southern  Polar  seas  haa  been  cordially  taken  up  by  the  learned  Soeietiaa  of 

Australia,  and  it  is  hoped  that  the  aid  of  the  various  Colonial  Governments  may 
l)e  obtained  in  instituting  a  series  of  awanls  to  shipmasters  for  short  exploratory 
voyages.  Such  trips  as  are  proposed  by  the  Australian  Societies  cannot  fully 
meet  the  need  for  a  thorough  investigation  of  the  conditions  of  the  Antarctic 
Regions.  If  they  are  carried  out,  however,  much  preliminary  work  may  be  done 
whieb  will  prove  aimply  invaluable  when  the  time  oomea  for  equipping  that 
great  BritiBh  expedition  wliich  looms  very  faintly  in  the  diatance,  but  which  will 
be  despatched  some  day  when  the  scientific  authorities  of  the  mother  country 
fully  realise  the  importance  of  this  work.  The  plan  of  the  Australian  Societies, 
and  the  extensive  siii^r  ort  it  has  received,  nmv  be  gathered  from  the  following 
letters  to  Sir  Erasmus  Ommauney,  by  whose  retj^uest  we  publish  them 

Royal  Society  op  Vir-roRt a, 
VirntuiA  Stkeft,  MELiioi  RNK,  2'2fl  June  1887. 

SiB, — The  Councils  of  the  Royal  Society  of  Victoria,  and  of  the  Victorian 
Brandi  of  the  Royal  Geographical  Society  of  Australasia,  desire  to  avail  them- 
aelvea  of  the  opportunity  which  your  annual  meeting  will  afford  them,  to  expreaa 
to  you  the  feeling  of  gratification  with  which  thay  hive  learned  that  the  Britiah 
Association  has  dedded  to  advocate  a  raamnption  of  the  work  of  Antarctic 
exploration.  The  Societies  which  we  represent  have  for  some  time  past  felt  the 
importance  of  reviving  the  noble  project  of  invpHtiL'atin^  tlie  physical  condition 
of  this  vast  and  interesting  region.  With  tlie  object  of  promoting  an  expedition 
to  the  South  I'ole  at  the  earliei^t  date  practicable,  the  two  Societies  above  named 
haTe  dedded  to  act  in  concert,  and  in  June  1886  they  appointed  a  joint  com- 
mittee to  deal  with  the  matter.  Thia  jdnt  committee  haa  taken  conaiderable 
paina  to  aacertain  whether  any  unrecorded  exploratoiy  work  haa  been  done  in 
this  region  above  60  degrees,  in  the  hope  that  aome  of  the  whalers  and  sealers 
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who  fonnerly  firaqneated  them  waten  miifht  have— nnlmowii  to  geographen, 

and  in  the  partnit  of  their  calliDg — gone  into  the  higher  latitudes,  and  there 
have  made  observations  which,  if  rescued  from  oblivion  by  timely  inquiry, 
might  ])rove  to  be  both  new  and  valuable.  To  nnr  dij^appointment  wc  have 
found  that  these  seamen  have,  one  .ind  all,  avoided  the  Antarctic.  The  rough 
seas  which  prevail  between  40  and  03  degrees  appear  to  be  fatal  to  successful 
whaling  within  that  zone,  although  fish  are  abundant  To  the  south  of  55  degr^ 
the  weather  is  cahn  enongli  for  fishing,  but  our  whalers  dared  not  cmise  then 
on  aoooont  of  theiee,  for  their  saiUng-shipe  were  unfortified,  and  our  ehip-ownen^ 
not  having  need  of  the  Ktout-boilt  and  expensive  class  of  steamship  which  sails 
to  the  Arctic  for  their  fi.sliery,  were  no*  fT^terprising  enough  to  embark  in  sn 
adventure  which  would  neoessiUite  their  iiurL-luiMO. 

After  a  very  careful  consideration  of  the  conditions  whicii  surround  explora- 
tory work  m  the  Frigid  Zones,  we  have  come  to  the  following  conclusions  ;— 

1.  Tliat  the  ooet  of  a  purely  scientifle  expe^tlon  ia  mora  thm  any  eoloiqr 

would  defray  single-handed,  though  it  would  not  he  great  for  a  lich 
nation  to  undertake. 

2.  But  that  the  cost  of  a  sammer*s  dash  into  the  Antarctic  Oinde  ought  to  be 

within  our  means. 

3.  That  such  a  trip  from  ports  as  adjacent  to  it  as  ours  are,  in  a  fortified 

steam-whaler,  onpht  to  give  to  the  scientific  .^tafT  on  board  the  oppor- 
tunity of  acquiring  a  mass  of  information  relative  to  the  lands,  seas, 
dimat&i,  maguotic  oonditions,  the  geology,  and  the  commercial  prodneti 
of  thereon. 

4.  It  might  prepare  the  way  for  succeeding  ezpeditions,  by  seeking  for 

harbours  suitable  for  winteriii!;'  in. 
As  it  is  difficult  to  get  Parliament  to  vote  large  sums  of  money  for  purpose* 
which,  being  purely  scientific,  do  not  directly  touch  the  constituencies,  we  havf 
had  to  modify  our  project  to  interest  the  public  in  it.  Fortunately  for  it,  we 
have  felt  justified  in  pointing  out  to  our  fellow-colonists  the  fact  that  there  is 
much  evidence  on  record  to  prove  that  a  very  profitable  whaling  ground  lies 
near  to  ITortli  O^pe^  Victoria  Land,  and  tliat  this  belief  needs  only  to  be  eon- 
firmed  to  create  a  new  and  profitable  trade.  Should  these  representations  of 
ours  produce  the  effect  which  we  desire,  we  hope  to  despatch  two  8team-whalerf> 
to  the  Antarctic  ;  and  each  vessel  will  carry  some  competent  observers  in 
addition  to  her  crew.  It  would  be  a  source  of  confidence  u{)on  which  we  ?hoxiU 
congratulate  ourselves  were  the  expedition  to  be  under  the  command  of  au 
experienced  Aretie  navigator.  We  do  not  propose  to  charter  tiiese  ahipa,  as  ve 
believe  that  a  judicious  system  of  payment  by  bonos*  by  which  owners  and  crew 
will  be  rewarded  in  proportion  to  the  extent  that  new  ground  is  broken,  will  do 
mora  to  develop  our  knowledge  of  the  region  than  will  payment  by  any  other 
plan.  We  append  for  your  information  thin  scheme,  torjcther  with  other  papers. 
It  will  be  seen  that  it  is  an  extension  to  exploratory  work  of  the  princiiilc  of 
payment  by  result,  long  practised  in  the  whale  trade,  and  familiarly  known  to 
seamen  as  **  the  lay."  Should  you  find  it  impossible  to  raise  the  funds  you  will 
need  for  a  purely  soientific  expedition,  we  take  the  liberty  of  commending  this 
course  to  yon.  In  this  age  of  utilitarian  oonsiderationsi  the  oombinaticD  of 
whaling  and  exploration  under  proper  safeguards  might  render  a  scheme  aooepi- 
able  when  a  costly  .scientific  expedition  mit,'ht  fail  to  «;ecure  the  ncce??arv 
support.  The  plan  has  this  furtlicr  recommendation  that  the  full  co^t  i.s  knon-n 
from  the  start.  Although  wc  are  ho|»ini,'  to  i;et  a  government  grant,  we  can  at 
this  moment  say  no  more  than  thin,  that  our  Proniier,  the  Ilouourablc  Duoow 
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Gillies,  has  shown  au  interest  in  our  proposals,  ami  han  l)eeii  most  courteous 
and  obliging  by  allowing  the  Agent-Geueral  of  the  colony  to  act  fur  us  in  London, 
and  by  granting  otb«r  liEtToais. 

Tuniiiig  away  from  the  question  of  ways  and  means  to  that  of  the  value  of 
the  work  itself,  the  Victorian  Societies  feel  waifanted  in  reoommending  the 
renewal  of  Antarctic  research,  for  the  following  reasons  : — 

(ft)  That  the  confifrnration  of  the  Antarctic  Continent  may  be  traced  further, 
with  the  view  to  extend  our  aoqusintaQce  with  the  geography  of  the 
globe. 

(b)  That  a  further  insight  into  the  geology  of  these  landa  may  be  obtained. 

(c)  That  it  is  desirable  to  increase  the  extent  of  the  determined  physiography 

of  the  world  by  ascertaining  whether  the  recent  volcanic  disturbances 
in  New  Zealand  and  in  the  Sunda  Islands,  both  situated  on  the  line  of 
weak  earth-cruBt,  which  is  believed  to  carry  thr  volcanoes  of  Victoria 
Land,  have  produced  changes  of  any  kind  in  tiie  Antarctic  Circle. 
The  examination  of  Mount  Erebus  would  appear  to  be  practicable,  as  Ross 
reports  that  the  coast  became  lower  as  it  trended  towards  its  foot,  and  the 
results  of  a  visit  to  the  locality  should  be  of  the  highest  interest 

(d)  That  the  question  whether  any  secular  climatic  change  is  in  progreas  may 

be  investigated,  and  that  the  sea  temperatmraa  may  be  ascertained  by 

means  of  tin,'  mo.st  modern  appliances. 
(<r)  That  the  raagncti<'  survey  of  these  jjarts  uuiy  be  resumed,  and  that  new 

data  maybe  obtained  fur  conijiarison  with  the  cicnients  recorded  by  Ross. 
{/)  That  the  eKistence  of  whales  or  seals,  or  the  occurrence  of  any  commercial 

products,  may  be  aceurately  observed. 
In  considering  the  feasibility  of  the  undertaking^  it  need  hardly  be  pointed 
out  Uiat  we  now  have  the  command  of  methods  vastly  superior  to  those  which 
previous  explorers  employed.  The  himdy  steam- whaler  will  enable  discoverers 
to  make  the  utmost  use  of  the  open  so'ison,  and  the  improved  navigable  balloon, 
devised  for  purposes  of  military  recounaisiiauce,  ought  to  prove  a  valuable  auxi- 
liary. In  concluding  this  letter,  we  desire  to  express  the  hope  that  the  eflforts 
of  your  great  Association,  directed  towards  this  grand  object,  may  speedily 
receive  the  reward  which  they  deserve.  We  sinceraly  trust  the  eiploratoiy 
work  in  the  Antarctic,  commenced  so  well  hy  the  illustrious  Cook,  and  continued 
by  other  brave  seamen,  bat  stayed  ever  dnce  the  return  of  that  successful  ex- 
plorer and  navigator,  Ross,  may  he  rc.«iumcd  at  once  with  energy,  intelligence, 
and  ample  appliances.  Great  iiritain  ha^i  2:rf  at  and  glorious  traditions  to  main- 
tain in  connection  with  geographical  \\  Mi  k.  Her  children,  scattered  over  the 
colonies,  expect  that  their  mother  couuLry  will  vigorously  sustain  the  noble 
national  name.  Long  may  our  flag  continue  to  be  in  the  van,  as  well  in  the 
pesoefnl  fields  of  scientific  research  and  oommereial  punuits  as  on  the  battle- 
field.  As  a  sdiiool  for  seamanship  none  can  equal  the  Arctic  service  ;  thera  is 
no  healthier  employment  for  the  men  themselves ;  and  in  the  time  of  peace 
none  is  so  sought  after.  If  the  question  is  to  be  discussed  from  the  lower  point 
of  view  of  its  cost,  we  do  not  h^itate  to  say  that  the  i)n)ject  can  more  than  hold 
lU  own  as  au  investment  of  the  public  funds.  We  fearlessly  express  our  opmiou 
that  the  money  which  may  be  sunk  in  carrying  out  the  enterprise  wHl  yield  to 
the  nation  an  ample  return  in  a  new  whale-trade,  that  must  f<d]ow  upon  *  dcaer 
acquaintance  with  the  region.  Speaking  for  ourselves,  we  shaU  continue  to  keep 
the  matter  before  the  public  here,  and  we  shall  do  our  best  to  educate  the  vinds 
of  our  fellow-colonists  in  relation  to  the  objects  and  value  of  Antarctic  research. 
Should  success  crown  your  efforts,  and  Great  Britain  once  more  despatch  an 
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expedition  to  the  South.  I*ule,  we  shall  be  delighted  to  aid  it  by  auy  aud  erery 
means  within  our  reach.  If  the  ship^  ishould  touch  at  Melbourne  en  routt^nt 
can  promise  to  their  crewd  a  hearty  welcome.  As  a  point  (fappui  for  this  enter- 
prise our  port  stands  unsiupAssed  by  any  in  the  soatfaem  hemispbero.  While 
these  ate  only  our  own  sentiments^  we  know  that  they  ate  hugely  shated  in  hj 
the  members  of  the  various  scientific  Societies  of  Ansttalasia.  We  have  writtoi 
to  them  to  ask  for  their  official  permission  to  assure  you  of  this ;  atul  iu  the 
course  of  the  next  few  mails  we  expect  to  be  able  to  supplement  tills  letter  with 
a  list  of  the  Societies  which  desire  to  join  with  us  in  wishing  you  a  hearty  God- 
speed in  your  labours  in  relation  to  this  great  scientific  work. — I  have  the 
hoDOiir,  etc.,  Crawvobd  Pasoo,  Captain,  R.N.,  Pr^sideni, 

Joint  CwmmSOu  qfike  Rofyal  Soek^  qf  ViOcria  and  ^iht 
Victorian  Branch  of  the  Royal  Oeogra^phieal  Soddig  <^ ^iMtrafawk 
To  Admiral  Sir  Erahsifs  Ommans'ky,  C.B.,  F. R.S.,  ' 

Hon.  Secretary  to  the  Antarctiu  Committee  of  the 

Geographical  Section  of  the  British  Assodatioo. 

RovAL  Society  of  Victohia, 

Melboorme,  25fA  July  1!>S7. 

Sir, — In  accordance  with  the  promise  conveyed  in  the  letter  of  22d  Junt 
from  the  President  of  the  Antarctic  Exploration  Committee,  forming  an  appeal 
of  the  learned  Societies  of  Aostiahuis  to  the  British  Association  on  behalf  of 
Antaretie  Exploration,  I  beg  leave  now  to  forward  to  yon  the  names  of  those 
learned  Societies  in  the  adjacent  colonies  who  have  alr^y  signified  theur  con* 
currence  in  the  appeal,  which  had  to  be  despatched  in  anticipation  of  their 
actual  subscription  thereto,  in  support  of  your  contemplated  enterprise :— The 
Royal  .Society  of  Tasmania  \  The  New  Zealand  Institute,  Wellington  ;  The 
Canterbury  Philosophical  Institute  ;  The  Auckland  Institute  ;  The  Otago 
Institute  \  The  lioyal  Society  of  New  South  Wales  \  The  Linnaian  Society  of 
New  South  Wales  \  The  Koyal  Geographical  Society  of  Aiistndasia— New  South 
Wales  Branch,  Sonth  Australian  Branch,  Queensland  Branch ;  The  Boyil 
Society  of  South  Australia  \  The  Boyal  Society  of  Queensland.  The  President 
of  the  New  Zealand  Institute  assures  us  of  the  sympathy  of  the  Institutes  of 
the  different  provinces  of  New  Zealand,  the  members  of  which  are  also  member^ 
of  the  New  Zealand  Institute,  and  whose  direct  sanction  is  expected  daily,  and 
will  be  notified  when  received. 

We  have  not  yet  got  a  Parliamentary  grant,  but  the  budget  is  to  be  intro- 
duced on  Tuesday  next^  and  I  hope  soon  to  be  able  to  report  that  one  has  bees 
nude.— I  have^  etc^  H.  K  Rubdut, 

ifon.  iSfic.  A,  A,  BxplartUkn  OtmmiiUe* 

The  above  letters  formed  the  basis  of  Sii'  Erasmus  Unimanney'slleport  to  the 
British  Association  at  Manchester ;  and,  although  the  reception  aoooided  to  it  ly 
that  meeting  was  not  very  encouraging,  we  hope  that  the  sdenttfie  Sodetiei^ 
eepeeially  those  concerned  with  Geography  and  Mieteorology,  in  this  country  iriS 
continue  to  urge  on  Government  the  important  results  to  Science  which  mmt 
accrue  from  research  within  the  Antarctic  Circle.  These,  indeed,  are  tf>o  obriou? 
to  need  insisting  on  ;  at  the  same  time,  it  would  be  a  mistake  to  minimise  the 
diflSculties  of  the  undertaking.  The  absence  of  land,  and  the  stormy  nature  of 
the  climate,  constitute  conditions  much  more  formidable  than  those  which 
attend  Arctic  ^Exploration,  and  raise  a  doubt  whether  much  woukl  be  aeeooi' 
plished  by  a  **  summer  dash."  Again,  if  a  really  yaluable  whaling  or  sealiiv 
ground  exists,  would  not  the  hardy  southern  whalers  have  discorered  it  en 
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Bowl  And  further,  it  nifty  be  dotil>ted  whetiier  raflicient  aeeouut  hfts  been 
taken  of  the  probable  secular  movemento,  on  a  vast  scale,  of  the  Ice-fleUe,  which 
may  have  taken  phcc  since  Ross's  time,  to  an  extent  which  would  lesien  the 
▼alue  of  his  ob66r?atioiiB  as  a  baae  of  operatioo. 

A  Otalr  of  Ctoognviv  has  just  been  established  at  St  Petersbuig  Univer- 

Anmeiflai,  the  capital  of  the  State  of  Pluragaay,  has,  according  to  the  offidal 
census  of  1st  Hareh  1887,  a  population  of  24,838. 

The  first  successful  ascent  of  Mount  Kllima-njaro  has  beeu  accompliiibed  by 
Dr.  Hfyer  of  Leipzig,  who  naehed  the  crater  of  Kibo^  which  he  estimated  at 
nearly  6560  feet  above  the  sea-leveL 

Captain  van  Gele  is  about  to  uudcrtake  a  uew  expedition  in  the  region  of  the 
Upper  Congo,  his  object  being  the  SelatlOB  or  the  Wellt-OiMagl  Vietttam.  Each 
of  these  rivers  has  been  travelled  down  or  up  throughout  nearly  its  entire 
Iragth.  There  still  remains  a  stretch  of  about  66  miles  between  the  nearest 
known  points  of  both  rivers  in  the  same  latitude.  It  is  this  interval  that 
Captain  van  Gclc  hopes  to  explore.  He  proceeds  by  the  Itimbiri  route,  having 
started  from  Bangala  on  Ist  July  last  in  company  with  MM.  Li^nart  and 
Dbanis. 


NEW  BOOKS. 

Linguistic  arid  Oriental  Euayi»  Written  from  tlie  Year  1847  to  1887. 
Second  Series.  By  Robert  Needhaa?  d  st.  T.L  D.  London:  Trtibner 
and  Co.,  1887.   Pp.  548.   Six  Maps.   (Oriental  Series.) 

As  Honorary  Secretary  of  the  Boyal  Asiatic  Society,  member  of  the  Bible  and 
many  Missionary  Societies,  and  for  a  quarter  of  a  century  a  flistiiif^uislied  mejii- 
bcr  of  tlic  Bengal  Civil  Service,  ]>r.  1'.  N,  Cust  has  shown  manifold  capacity 
and  enerfjy.  The  outcome  ot  ins  knowledge  of  affairs  ?ind  scholarship  we  have 
m  this  second  series  of  twenty-one  essays,  on  subjecth  connected  with  India, 
Africa*  Russia,  Turkey,  and  Oceania.  The  lest*  on  the  languages  of  Ooseniay 
sntidpates  a  detailed  Tolame,  which  is  to  fom  a  companion  to  those  on  the 
laagttsges  of  the  Esst  Indies  and  AfHoa.  Dr.  Cust  is  a  philsnthiopist  with 
crotchets,  as  well  as  a  savant,  but  the  sentiment  which  underlies  all  he  writes 
is  that  of  the  wise  treatment  of  the  subject  races  intrusted  to  the  empire  of 
Great  Britain.  renin rks  on  caste,  and  the  criticism  of  the  administrative 
system  of  India  by  missionaries,  are  always  worth  attention,  even  when  we  least 
agree  with  him.  The  geographer  will  be  especially  interested  in  his  essays  on 
the  origin  of  plaee^iameB  in  India,  Bossia  on  the  Oupian  Sea,  Egypt  and  Fsles- 
tine,  liM  Fkench  North  African  Empire,  and  the  Geographicsl  Ocogress  held  at 
Venice  in  September  1881.  The  whole  volume  and  its  predecessor  an  most 
horotimble  alike  to  the  experience  and  the  scholarship  of  the  author,  on  whom 
the  University  of  Edinburgh  recently  (•onioned  the  degree  of  LL  D.  Dr.  Cust 
is  at  present  travelling  in  Moroooo^  from  whence  be  is  sure  to  bring  us  a  vivid 
narrative  and  wise  criticism. 
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OalmatiUf  the  Qwiniero,  and  Jstna,  ivitk  iktliyne  in  Montfnt'ivr.  and  th< 
Island  of  Grado.  By  T.  G.  Jackson,  M.A.,  F.S.A.,  Houorary  i:  eilow  of 
Wadham  College,  Ozfoid;  Architect ;  Autiior  of  Modern  GotkU  ArAi- 
teeiwre,  3  Tols.  Pp.  zzri  +  416 ;  ni  +  397 ;  ▼xU+453.  Olarendmi  ?im, 
Oxforl  Priee4at, 

These  three  magDifioeiitly  printed  volumea,  which  deserre  to  he  taken  ii 

models  of  the  perfection  to  which  the  typographer's  art  has  been  brought,  deal 
I(  PS  with  the  geography  of  the  regions  indicated  than  with  their  history,  eccleaio- 
log>',  architecture,  and  mediaeval  art.  In  respect  of  the  ktter  subjects  Mr 
Jackson  says  :  "In  the  following  pages  I  have  endeavoured  to  ^ve  a  toleral  ly 
complete  description  of  all  the  architectural  monuments  of  importance  on  iiit 
mainland  of  Dalmatia,  the  islands,  the  Croatian  shore  of  the  Quamero,  and  tlit 
lUmUe  of  latiia  from  Pola  to  Aquilcya.  To  thii  I  have  added  an  aeeoont 
the  island  of  Gtado^  which,  though  never,  like  Aqnilcija,  part  of  Istria,  is  so  inti- 
mately connected  with  Dalmatia  as  the  metropolitan  see  of  the  Venetian 
dominion,  that  it  naturally  belongs  to  my  subject."  Mr.  Jackson's  archaeological 
work  Beems,  so  far  as  wf*  rrm  judge,  to  have  been  excei)tionally  well  done.  He 
introduces  us  to  many  iiiuuuuiental  remains  belonging  to  both  art  and  architec- 
ture which  are  not  very  well  known  to  Euglibhmeu,  and  to  several  which  are  not 
known  to  tiiem  at  all  And  his  work  in  this  oonnection  has  evid^tly  heea  a 
labour  of  love. 

The  historical  part  of  the  work  is  not  less  deserving  of  commendation,  and  ii 
evidently  the  result  of  great  pains  and  severe  investigations.  For  bis  mnteriil^ 
the  author  has  had  recourse  very  largely  to  the  works  of  the  local  bistorian.% 
which  often  exist  in  manuscript  only,  and  contain  numerous  valuable  extracts 
from  original  documents.  Judging  from  the  able  manner  in  which  the  histwy 
of  the  Btnigglo  between  Venice  and  Hungary  for  the  possession  of  Dalmatia  n 
narrated,  this  hook  ought  to  he  a  valuable  acquidtion  to  the  student  who  ii 
interested  in  the  history  of  Southern  Europe.  The  summary  account  (vol  i  pik 
168-I9S)  of  the  condition  of  Dalmatia  under  Venetian  rule,  from  1409  to  1797, 
may  be  mentioned  as  a  type  of  sober,  sensible  historical  criticism,  wiitfeea  is 
a  clear  and  elegant  style. 

The  more  strictly  geographical  wurk,  apart  from  tlie  blended  narrative  of 
travel  aud  archfiBological  description  which  mns  uli  through  the  volumes,  i« 
limited  to  a  brief  account  of  the  aeenexy  and  people  <^  Dalmatia,  and  acoonati 
of  Montenegro  and  Trieste.  The  description  of  the  scenery  of  Dahaiatia  is  ps^ 
ticularly  vivid  and  charming ;  and  much  the  same  may  be  said  of  the  aooount  of 
Montenegro,  early  in  the  third  volume. 

From  an  editorial  point  of  view,  no  pains  have  been  spared,  and  no  expen.s€ 
has  beeu  shirked  by  the  publishers,  to  make  these  volumes  attractive.  Tliev 
are  well  bound,  and  profusely  illustrated  with  plates  and  cuts.  "  The  Uluisira- 
tions  are  not  confined  to  architectural  subjects,  but  include  several  exampks  of 
church  plate  and  silversmiths*  work,  in  which  Dalmatia  is  unusually  rich,  and 
also  several  general  views  of  town%  which  will  give  an  idea  of  Dalmatian 
scenery."  The  work  haa  two  indexes,  one  of  the  illustrations  and  one  of  tbe 
general  subject-matter,  as  well  as  a  "chronological  list  '>f  the  inscriptionf  which 
are  given  in  facsimile."  In  conclusion,  we  have  two  slight  suggestions  to  make. 
The  marginal  notes,  which  are  confined  to  the  historical  sections,  should  perhaps 
have  been  extended  to  the  other  parts  of  the  work  as  well,  both  for  the  sake  of 
symmetry  and  consiateneyi  mid  on  the  ground  of  practical  utility.  The  etber 
point  is  of  less  importance.  It  is  this :  strings  of  names  are  sometimes  printed 
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vitlioii  Iwing  sepsmted  by  eommaB— &  pnetioe  to  be  depiecated,  u  tending  to 
eoofuaion.  Tbe  map  wbieh  aocompsnks  vol.  i.  cannot  be  laid  to  be  np  to  the 
general  lerel  of  ertiBtie  excellence  which  oharacteriflee  the  other  art  reprodnc- 
tioneof  the  work. 

Introductum  to  a  Historical  Geography  of  the  British  Colonies.  By  G. 
P.  Lucas,  B.A.  Oxford:  Clarendon  Preaa,  1887.    Pp.  142.  Index. 

Price  As.  Qd. 

Mr.  Lucas  has  commenced  a  work  which  promises  to  be  one  of  some  import- 
ance. In  his  first  instalment  of  a  Historical  Gec^raphy  of  the  British  Colonies, 
he  shows  himself  well  cc^uipped  for  the  task  ;  and  wc  shull  look  forwartl  with 
interest  to  the  subsequent  volumes  dealing  with  the  separate  diirisions  of  the 
Empire. 

The  present  Tolnme  discnsaes  (i)  what  a  colony  is ;  (2)  the  motiveB  of  eokni- 
sation ;  (3)  climate  and  race ;  (4)  modes  of  coloniaingi  and  kinds  of  ooloniite ; 

(6)  nations  which  have  colonised,  ancient  and  modem  ;  (6)  British  colonisation  ; 
and  (7)  the  changes  in  the  British  colonies  during  the  nineteenth  century.  A 
series  of  eight  useful  maps  iiiuatiate  the  text^  the  anangement  of  which  is  in 
every  respect  admirable. 

The  author  shows  evidence  of  a  thorough  mastery  of  his  subject;  his 
references  indicate  a  comprehensnre  course  of  reading ;  and  he  places  his  material 
before  the  reader  in  a  well  digested,  well  balanced  form.  In  disoiuBing  the 
colooisiDg  efforts  of  modem  nations,  we  think  he  underrates  the  importance  of 
the  recent  colonial  acquisitions  of  Germany  in  Australasia  and  in  Africa ;  and 
we  (\ct  not  think  that  France  has  shown  lierself  as  capable  as  Mr.  Lucas  main- 
tains in  her  administration  of  the  colonies  she  has  founded.  Mr.  Lucas  has  made 
a  distinct  contribution  to  geographical  science,  and  the  dependence  of  historical 
events  on  geogi'aphical  position  is  clearly  shown  in  his  pages.  Kead  side  by  side 
with  Dr.  FVeeman*s  ffittorieal  Btography  of  Europe,  the  student  will  find  Mr. 
I^icas^B  book  a  Talnable  auxiliary  \sf  bringing  up  to  date  the  colonial  move- 
ments of  Buropean  nations. 

The  Land  of  the  Pkainchit  induding  a  iSketc/t  <>j  }fount  Sinai,  By  the  Bev. 
Samuel  Manning,  LL.D.  Ke vised  Richard  LoTett»  M.A.  The 
BeligiouB  Tract  Society,  London,  1887. 

Ilgypt  is  always  a  theme  of  unfailing  interest  The  remarkable  ardueo- 
logical  discoveries  whidi  have  raised  Egyptology  to  the  level  of  a  science ;  the 
recent  identification  nf  many  Scriptural  sites;  the  fact  that  it  was  the  home  of 

Euclid  and  the  earlier  mathematicians,  as  well  as  of  Hellenic,  as  distingfuished 
from  Greek,  philosophy,  and  of  the  celebrated  medical  school  of  Alexandria  ;  its 
aiisociations  with  the  sojourn,  suflerings,  and  final  triumphs  of  the  Israelites  ; 
and  its  long  and  stirring  bistor}',  connect  it  indissolubly  with  the  development 
of  human  dWlisation.  In  the  book  before  ne,  the  author  travels  from  Alexan- 
dria to  Cairo ;  thence  he  tails  up  the  mysterious  Nile  as  far  as  Abu-SimbeL 
The  monuments  of  the  ancient  greatness  of  the  districts  trsTennd  bj  the  antiior 
are  carelnllj  and  lucidly  described,  while  the  scenery  he  passed  through  is  in 
many  places  vividly  and  realistically  portrayed.  A  good  feature  of  the  work  is 
that  the  author  avoids  the  ordinary  cbit-cbat  and  trivial  personal  details  of  the 
ordinary  tourist. 

Interesting  chapters  on  the  recent  discoveries  in  Egypt  and  on  the  Sue2 
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Canal  are  given.  But  the  chief  merit  of  the  work  liea  in  the  iliuBtratiooB,  whidi 
are,  in  our  estimation,  superior  to  the  printed  matter.  Most  of  them  are  beanti- 
fiUly  drawu,  wiiilu  m  some  the  outlines  must  have  been  traced  by  a  skilled  artist. 
The  genwal  *'  get-up  "  of  the  work  is  all  thftt  can  be  deaaied,  the  hiiuUDg  good, 
and  tiie  type  burge  and  dear. 

Zephyr  us:  A  Holiday  in  Brazil  and  on  the  Kiver  Plate.  With  Illustrationg. 
By  E.  B.  Pbabob  Edqcumbb,  LLJ),  London :  Cbatto  and  WinduB,  1887. 
F]p.  837.   Priee  bt. 

The  author  of  this  little  book  has  turned  a  sliort  holiday  in  the  Brazils  to 
considerable  account,  by  preparing  an  attractive  and  useful  volume  of  his 
travels.  It  diffexa  from  ordinaiy  bocika  tii  travel  hy  the  point  of  view  taken  up 
by  the  writer,  who  has  sought  to  present  the  eonntiy  to  his  leaders  from  the 
economic  and  utilitarian  point  of  view  rather  than  from  the  view  of  the  guide- 
book writer.  His  judgment  is  always  sound,  and  his  tastes  artistic  and  varied ; 
his  style  is  picturesque,  and  sometimes  characterised  by  originality  and  wit ; 
the  book  is  therefore  to  be  recommended  for  its  intrinsic  merits,  and  it  has  been 
well  produced  by  the  publishers. 

lt\fe  on  t/ie  Covqo.  By  the  Rev.  W.  Holman  Bkntley,  of  the  Baptist  Mission 
With  an  Introduction  by  the  Kev.  George  Grenfeli.  London :  The  BeU* 
gious  Tract  Society,  1887.   Price  la.  ^d. 

In  the  space  of  126  pages,  the  author  gives  a  pleasing  and  inteUigent  aoooont 
of  the  social  and  physical  conditions  of  life  on  the  Congo  \  but  his  book  is 

mainly  concerned  with  the  missions  that  are  established  in  that  part  of  Africa. 
Mr.  Grenfeli,  the  famous  explorer  of  the  Upper  Congo,  contributes  a  short 
Introduction.  The  illustrations  are  good,  and  the  book  would  be  well  placed  in 
the  hands  of  young  people. 

JmHnson's  PracticcU  Gnide  to  tJie  hte  of  .\fan.     By  HbkBY  Irwin  JllTKIX- 
SON.   London  :  Edward  Stanford.    Price  b9. 

This  book  is  ahready  becoming  well  known  as  the  standard  Guide  to  the  Isle 
of  Man,  and  we  are  glad  to  se*^  a  fliird,  and  revised,  edition  of  it.  Tiie  only 
material  improvement  wc  could  suggest  would  be  the  addition  of  one  or  two 
large-scaled  district  maps,  which  are  always  appreciated  by  the  tourist 

Tourists'  Gnii/r  tn  Suffolk  By  Dr.  J.  E.  Taywe,  F.La,  F.G.S.,  etc.  With  s 

Map.    Price  -Ix. 

Toitrists'  Cvith:  to  the  Wye  and  its  Neighhowhood,  By  G.  Phillips  Bsvax, 

F.S.S.    With  Maps  and  Plan.    Price  2s. 
Tourists'  Guide  to  Wiltshire.    By  R.  N.  Wobth,  F.G.S.   With  Map  and  Plan. 

Price  2s,    London  :  I'^dward  StanfonL 

These  are  extremely  handy  little  Guides  ;  they  contain  all  the  information 
the  tourist  may  require  in  recnrd  to  the  districts  to  which  tliey  refer  ;  and  the 
authors  appear  to  be  familiar  with  the  places  and  routes  they  describe. 
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REPOKT  ON  A  JOURNEY  FROM  TUARAN  TO  KIAN,  PROVINCE 
KEPPEL,  AND  ASCENT  OF  KINABALU  MOUNTAIN,  BORNEO. 

By  R.  M.  Little,  Assistant  Residbnt  in  Chasob^  Provincb 
Keppbi^  British  North  Borneo. 

On  my  retura  from  a  tour  of  inspection  throngh  the  Ilanun  districU, 
Pangeraa  Sshbadin,  the  ebieC  of  Tuann-SQlauum  District^  reported  to 
me  that  the  headmen  of  the  eeyeral  countries  around  Kinahalu  Mountain 
had  been  viaited  by  Gawong,  our  Dusun  sub- chief,  and  had  signified  their 
submission  to  this  €k>veniment>  but  had  made  it  a  condition  of  their 
taking  the  oath  of  allegiance  that  I  should  personally  visit  them,  and 
witness  the  usual  ceremonies  consequent  on  the  above  step. 

As  I  had  heard  from  Mr.  Whitehead  that  his  researches  on  North 
Bomean  ornithology  would  bring  him  to  the  vicinity  of  Kinabalu,  I 
determined  to  start  with  him  to  the  interior ;  but  circumstances  prevented 
him  keeping  his  appointment  with  me  at  Gaya  Island,  and  later  on,  when 
he  did  arrive,  I  was  away  in  Putatan,  so  we  did  not  go  together.  I  left 
for  Tuaran  on  the  16th  of  February,  arriving  at  the  Government  Station 
the  next  day. 

Mr.  Kesident  Davics  had  arranged  for  one  of  his  local  chiefs  to  meet 
me  at  Tampasuk ;  but  although  I  waite<l  two  weeks  for  him  the  expected 
chief  did  not  turn  up.  We  were  to  have  prospected  together  for  an 
edible  bird-nest  cave,  reported  to  be  near  Kinabalu. 

In  the  meantime  I  took  a  walk  to  Madang  village,  on  the  Sugri  Dainit, 
a  tributary  of  the  Tuaran  river.  Here  is  the  site  of  a  fair,  which  was 
revived  by  the  Government  in  1885,  and  has  ever  since  been  well 
attended  hy  Uiil-Dofiuns  from  the  vicinity  of  the  Tampasuk  river,  and 
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Bajans  from  Tuarati,  Sulaman,  and  Mengkabong.  En  mute  I  notice<l 
quantities  of  the  wild  pine-apjilc  growing  on  o](l  cleared  hills.  On  Bukit 
Tegas  there  are  several  specimens  of  the  "  gapas  "  (cotton  plant).  The 
jjlanf  here  appears  as  a  low  straggling  tree,  bearing  pointed  berries  three 
inches  long.    One  bush  averages  a  yield  of  2q  lb.  of  cotton. 

Madang  village  is  composed  of  two  houses — one,  the  "  Government 
Hotel,"  intended  for  tbf  accommodation  of  the  Hill  natives,  and  the  other 
Ahmat's  house.  This  Ahmat  is  a  Bisaya  from  Padas,  whose  acquaintance 
I  made  some  four  years  ago  in  Papar.  He  followe<l  the  late  Haji 
Jemuludin  to  Tuarau,  and  on  the  latter's  death,  bought  his  house  ;ind 
took  a  Dusnn  wife.  Being  slightly  useful,  he  is  now  recognised  as  the 
local  headman  in  the  district,  which  is  tliiidj-  populated,  and  in  conse- 
•  luence  eaiiily  governed.  The  temperature  at  Madang  at  C  a.m.  was  6.V, 
height  above  sea  level  143  feet. 

On  my  return  to  the  station  I  found  a  flat-bottomed  **gohang''  or 
dug-out  awaiting  me,  which  I  bad  previously  ordered.  Length,  28  feel; 
breadth,  3^  feet  This  is  intended  to  be  used  when  the  river  la  in  flood 
or  for  shooting  rapida. 

I  started  for  the  interior  on  the  28th  February,  bringing  up  my 
baggage  in  the  dug-out,  and  stopped  at  Telibong — a  viUage  situated  on 
the  left  bank  of  the  river  Tuaran,  just  above  the  junction  of  the  Telibong 
branch. 

Next  morning  found  me  at  Buntai  fair,  on  the  right  bank  of  the 
Tuaran  river,  and  forty  minutes'  walk  from  Telibong  village.  In  ordinary 
weather  the  ford  across  the  river  is  only  thigh-deep.  The  fair  is  always 
well  attended,  and  in  spite  of  the  recent  floods  over  500  natives  had 
assembled,  and  they  politely  awaited  my  arrival  to  commence  bartering 
their  jungle  produce — tobacco  and  cereals — ^for  fish  and  dry  goods  brought 
by  the  coast  tribes.  Lampayan,  headman  of  Kahong  village,  near  Kina- 
balu,  delivered  me  a  message  of  greeting  (com  Datoh  Kabong  of  Kian, 
and  was  glad  to  hear  I  was  starting  at  last 

We  slept  that  night  at  Dumanker's  house,  near  the  fair.  Our  host^ 
although  a  Dusun,  has  four  wives  and  seven  children,  each  wife  contri- 
buting her  quota  of  the  latter.    "Btuitai  village  at  G  a.m.    Therm.  72^ 

On  the  2d  March,  at  lO..')')  a.m.,  we  left  Huntai  village,  and  followed 
up  th<>  Tuaran  river  to  its  junction  with  the  Hawang  stream.  We  then 
travelled  along  the  ridges  which  form  the  watershed  on  the  true  left  side 
of  this  stream.  This  was  the  route  taken  by  Mr.  St.  John  in  1858  on 
his  way  to  Kinabalu;  and  he  has  ably  described  the  track  to  Sinilau 
village  as  being  steep  and  slippery,  and  the  climbing  exceedingly  warm 
work.  We  passed  over  Kaiiis  and  Tiwuug  Hills.  On  the  latter,  the 
stock  of  water  brought  n]>  in  bamboo  joints  was  finished,  but  I  wa5 
agreeably  surprised  to  find  out  that  bamboos,  even  when  gruw  iiig  on  hills 
flevoid  of  springs,  secrete,  in  their  second  or  third  joints  froui  the  ground, 
a  quantity  of  pure  cool  water — a  great  boon  to  the  thirsty  traveller. 

We  arrived  at  Sinilau  village  at  2  r.M.    This  village  possesses  six 
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widely  separated  houses  and  two  joint  cliiefo,  Mah  Tangaris  and  Mah 
Solongkod,  who  have  paid  poll-tax  to  the  Goverament.  They  vera 
absent  until  night  in  their  padi  fields.  The  houses  here  show  me  that 
I  sm  at  last  in  the  interior  and  beyond  coast  civilisation,  lor  they  are 
dirty  and  infested  with  hugs ;  and  every  moment  the  howl  of  a  dog  indi- 
cates a  too  close  proximitj  to  the  owner  of  a  cooking  pot,  and  pigjB 
i:runt  harmoniously  under  the  houses.  Sinilau  village  at  4.46  A.M. 
Therm.,  71° ;  height^  1248  feet  above  sea^Ievel. 

I  numbered  my  coolies  next  morning,  and  found  I  had  sixteen 
Dusuns,  one  Brunei  Malay,  and  two  Dyaks.  The  Government  party  con- 
sisted of  myself,  Pangeran  Sahbudin,  Clerk  Usman,  Gawang  the  Dusun 
sub-chief,  and  two  privates  of  the  B.  N.  B.  Armed  Constabulary.  Each 
coolie  h:i(I  Iiis  sword  or  kris,  and  we  had  besides  six  Snider  carbines, 
one  smooth  bore  No.  12  calibre,  and  one  Spencer  seven-shot  repeater. 
Gawang  carried  tlie  flag  on  a  long  spear,  and  an  empty  carti  i<igc  belt  as 
a  mark  of  distinction.  I  had  engaged  these  coolies  at  nominal  wages — 
15  cents  per  diem,  and  rations  whil(>  inarching,  and  10  cents  per  diem 
when  resting,  the  Dyaks  getting  2i>  cents,  and  10  cents  with  rations,  as 
they  lepresented  the  gun-hearers. 

Our  start  was  delayed  by  .st»me  bed-loving  coolies,  who  were  punished 
by  getting  the  heaviest  loads  to  carry.  We  had  to  walk  up  a  steep 
incline  before  arriving  at  the  Hat  ridge  representing  the  tup  of  Xilan  Ilill, 
2226  feel  ai>u\  e  sea-level.  Below,  on  the  left  of  tlie  path,  the  hills  rising 
out  of  the  mist  resembled  islands  in  a  vast  sea.  Further  on,  we  passed 
a  large  poiiii,  at  the  foot  of  Tingkahang  Ilill,  40  yards  in  diameter,  and 
from  3  to  1  feet  deep.  This,  the  natives  say,  is  never  dry,  even  in  the 
longest  droughts,  owing  to  numerous  springs.  The  pond  resembles  an  old 
Roman  camp,  filled  up  with  water.  Tingkahang  Hill  is  1929  feet  high. 
Passed  the  junction  of  an  old  path  used  by  head-hunters  before  the 
cession.  Manjok  Sirong  Hill,  2411  feet 

The  hill  leading  up  to  Kalawat  villsge  is  not  so  steep  as  its  predeces- 
sors, and  we  arrived  at  9.30  A.M.,  finding  most  of  the  men  absent.  The 
son  of  the  headman  Bajan,  however,  was  there  to  welcome  us,  and  before 
I  left^  he  presented  me  with  the  usual  sturup-cup,  a  small  bamboo  of 
oocoanut  toddy  mixed  with  the  bitter  and  intoxicating  bark  of  the 
**rasak"  tree.  To  procure  this  bark,  the  natives  have  to  buy  it  at 
Buntai  fair,  from  traders  who  obtain  it  at  Papar. 

We  toiled  up  Kalawat  Hill,  at  the  back  of  the  village,  and  found  it  a 
toilsome  task.  Were  it  not  for  the  holes  made  in  the  paths  by  buffaloes' 
feet,  on  some  of  these  hills,  the  coolies  would  be  overbalanced  by  their 
loads ;  and  to  add  to  the  task,  the  jungle  has  been  cleared  off,  leaving 
ferns  or  grass  only  two  or  three  feet  high,  and  no  protection  against  the 
sun.  I  was  told  Kalawat  Hill  was  the  last  large  hill  between  this  and 
Kian,  and  1  found  this  correct.  Passed  a  "  tubah  "  garden.  Tubuh  ia 
an  intoxicating  weed,  which  is  mashed  up  in  water,  changing  the  latter 
to  a  milky-coloured  fluid,  and  then  poured  into  a  stream.   All  the  fish 
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within  half  a  mile  are  quickly  stupefied  and  easily  caught  Despairing 
loTsra  sometimes  use  this  weed  to  end  their  sorrows. 

From  Kakwat  Hill  we  descended  at  a  rattling  pace  to  Timmisn 
stream,  a  tribittaiy  oi  the  Mantaranaa  river  at  Bungol.  Here  w«  bad  a 
bath  and  cooked  onr  rice.  I  had  seen  the  m^  eating  a  semi-tnaupsreDt 
frait  called  ''kandis,"  and  followed  suit  It  had  »  pleasant  acid  taste  at 
first,  bat  afterwards  my  tongue  and  palate  felt  aa  if  affected  by  a  strong 
astringent.  This  unpleasant  sensation  lasted  until  night  After  finishini: 
the  inevitable  rice  and  tinned  mutton,  I  went  specimen-hunting,  and 
succeeded  in  picking  up  conglomerate  mixed  with  crystals,  hornblende 
and  quartz.  Amongst  the  rapids^  some  Dusun  had  placed  a  fish  trap 
made  of  bamboo,  but  it  was  empty.  One  steep  but  small  hill  broug)it  us 
to  the  banks  of  the  Mantamnau  river.  We  had  to  cross  it  and  its  trilni- 
taries  several  times.  At  2.30  wo  arrived  at  Bungol.  This  village  is  built 
on  tlie  sides  of  a  hollow  which  looks  pretty,  the  grass  having  been  grazf^d 
short.  We  took  up  our  quarters  in  Banawa's  bmiFf,  it  being  large,  and 
the  headman  Datoh  Ben  nv  i  being  al^sent.  But  I  '  ln^ayan  said,  "  Vou 
cannot  enter  here,"  of  which  we  took  no  notice  until  Gawang  had  arran^e'l 
matters  at  Datoh  Beiiawa's  house,  when  we  shifted,  the  culprit  following 
and  asking  for  pardon.  At  the  Datoh 's  I  met  two  men  and  two  women 
who  had  jnst  arrived  from  the  Sindatun  district,  bringing  tobacco  for 
barter.  Tlieir  village  is  one  day's  journey  from  Bungol,  and  the  headman 
pays  one  VniflTalo  as  poll-tax  this  year. 

I  append  a  sketch  of  the  whereabouts  of  Sindjitun,  as  described  by 
one  of  the  men.  The  women  wore  stained  rattan,  and  brass  ehain- 
work  a  foot  l)road  around  their  subsUiuLial  waist.s,  luid  brass  wire  on  their 
lower  arm,  which  they  only  take  off  on  becoming  matrons.  Their  dress 
was  a  short  indigo-dyed  petticoat,  reaching  to  the  knee,  and  a  similar 
cloth  14"  by  4"  across  the  bosom,  sustained  by  a  few  coils  of  stained  rattsn. 
The  men,  as  everywhere  in  the  interior,  wore  only  a  dirty  loin  cloth. 
One  of  the  men  stated  that  all  the  villages  on  both  sides  of  the  Simalsog 
river  are  disposed  to  join  with  Sindfttun  in  tendering  submission  to 
Government  I  intended  to  have  visited  this  district^  but  was  unable  to 
carry  out  the  whole  of  my  programme. 

Next  day  I  walked  up  the  Mantaranan,  which  passes  through  lawn- 
like valleys,  bordered  by  low  hills,  and  I  certainly  thought  I  should  like 
to  spend  a  week  here,  and  amuse  myself  fishing,  for  the  pools  are  full  of 
the  finny  tribe,  who  were  jumping  at  the  flies  in  a  systematic  manner. 
This  river  joins  the  Kamulau  river,  at  whose  source  is  Kalausatan,  the 
village  of  Gantok,  the  TeglU  chief.  Kamulau  river  is  a  tributaiy  of 
the  Tuaran  river,  flowing  in  on  its  right  .bank  between  Linggah  sod 
Bajag  villages. 

In  tlie  evening  I  met  the  Kiin-us  Maragang  chiefs,  and  settled  a  blood 
feud.  It  appears  that  Kubud  of  Uambatuan  informed  these  chiefs  tliat 
Tapakawn  village,  near  Madang,  had  not  come  under  the  Government  (» 
falsehood),  so  tliey  killed  a  certain  man,  Simpagawn,  in  retaliation  for  the 
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brutal  murder,  in  1884,  of  eighteen  women  and  children,  by  Anakoda 
Kadin,  acting  under  Pangeran  Kamaindra's  orders,  who  was  then  Bnmei 
agent  in  Toaran.  In  consequence  of  the  Kambatuan  massacre,  when  we 
got  the  cession  of  Tuaran,  Anakoda  Kadin  (a  Sarawak  Dyak,  who  had 
left  his  country  years  ago)  was  wanted,  but  he  fled  to  Mongk  iV  ong,  and 
died  there  in  1886.  Before  the  Rambatuan  feud  could  be  settled  by  us, 
thes(>  Kungus  Maiagang  Dusuns  retaliated,  almost  causing  a  fresh  outburst 
of  the  feud. 

Left  RnTiL;ol  on  the  5th  March  in  company  with  Datoh  Benawa. 
Kampin  iiill,  beyond  the  second  crossing  of  the  Mantaranan,  was  terribly 
steep,  }mt  the  1>nsuns  had  thouL'htfnlly  cleared  a  patli  a  fathom  Avido 
thn)u;.'h  the  "lalang''  grass.  The  liei.^ht  of  the  hiil  is  2363  feet.  From 
the  top  of  Kampin  Hill,  Kinabalu  bore  E  ]»y  S.,  Kian  S.E.  by  E.,  and 
Pinokok  K  by  N.  A  R  Descending  its  eastern  slo{)e  was  no  eat^y  matter 
owing  to  the  steepness  of  th-  [  ith,  tlie  soil  being  clay,  covered  with  loose 
bits  of  sandstone.  Even  on  ihc  steepest  places  padi  had  been  i;ro>vn,  and 
I  cannot  but  adnn're  the  inditlcrence  to  fatigue  which  would  enable  the 
local  females  to  endnrc  the  consequent  toil. 

At  the  foot  of  tlie  liill  flows  the  upper  waters  of  the  Tanipaisuk  river, 
locally  called  Sim^'ci  Kadamayan.  Our  path  brought  us  to  the  ?ide  of  a 
pool  with  a  gravel  bed,  and  here  we  ii.tked  to  cook  and  bathe,  and  to  col- 
lect specimens.  From  Bungol  village  to  this  ford  we  took  3J  hours,  the 
pace  being  slow.  SL  John  mentions  that  his  guide  took  him  by  a  lunger 
route  occupying  8  hours. 

Amongst  the  specimens  we  found  were  serpentine,  granite,  quartz,  and 
hornblende,  and  In  the  sand  bordering  the  stream  I  washed  out  a  large 
quantity  of  mica,  which  at  first  greatly  excited  the  natives. 

The  land  on  the  right  bank  of  the  Tampasuk  is  flat,  and  Is  planted 
with  padi  and  kladi.  We  met  Lampayan,  the  headman  of  Kahong  (spelt 
Koang  by  St  John),  who  led  us  to  his  village  by  a  path  which  followed 
the  river.  A  few  minutes'  walk  brought  us  to  Kahong,  but  Labong 
Labong  vilhige  being  only  a  little  further  on,  we  declined  his  hospitality. 
Kahong  is  built  on  a  grassy  sward,  close  to  the  river,  on  its  right  bank. 
To  get  to  Labong  Labong  we  had  to  cross  the  Kadamayan  twice,  and 
olimb  up  a  steep  and  slippery  hill  before  arriving  at  the  village.  About 
200  yards  distant  from  the  houses  we  had  to  climb  over  a  stout  bamboo 
fence,  which  I  am  told  is  intended  to  prevent  the  cattle  straying,  of  which 
the  people  here  have  a  goodly  stock.  At  noon  we  were  installed  in 
Mah  Tampulan  s  house,  enjoying  unlimited  quantities  of  roconnnt  toddy 
and  water.  Tampulan,  the  practical  headman,  for  Mah  Tampulan  is 
getting  old,  arranged  that  each  house  in  the  village  should  provide  food 
for  two  coolies  ;  he  himself  attending  to  the  leaders. 

The  name  Mah  Tampulan  means  the  father  of  Tampnlan,  '  from  a 
custom  common  amongst  the  llill-Dnsuns,  Ilanuns,  and  Sarawak  Dyaks, 
who,  when  their  sous  are  married,  assume  their  name,  addiiiL'  the  preHx. 
Mah  is  a  contraction  for  Tamah,  father — Tidih  meaning  mother.  Mah 
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Tampulun  iniormed  me  that  Mr.  Wliitchead  was  staying  at  Melangkap, 
lower  down  the  river,  and  was  ol)taiiiiiig  quantities  of  birds.  We 
devoted  the  evening  to  hearing  cases  and  examining  into  vaiious  reports 
of  bird-nest  caves.  Three  young  women  entertained  us  to  some  .w^et 
singing  called  "  juggans."  The  songs  treated  of  love  and  courtship,  ami 
the  allusions  must  have  been  amusing,  for  the  men  were  constantly  laugh- 
ing ;  but  I  am  told  nothing  improper  was  mentioned. 

I  wanted  to  purchase  a  tiger-cat's  skin,  bat  the  owner  would  not  part 
with  It  for  two  fathoms  of  black  doth,  and  for  the  benefit  of  future 
traders  and  trayelleis  I  declined  to  give  more.  The  Hill-Dusuns  sre 
keen  traders,  and  should  one  man  give  a  high  price  for  anything,  the  next 
man  has  probably  to  give  still  higher,  or  do  without  it. 

It  was  arranged  that  Labong  Labong  village  should  give  two  buffaloes 
this  year  as  poll-tax,  and  pay  the  regular  amount  next  year.  Bird-nest 
caves  are  reported  to  have  been  found  in  Kinabalu,  facing  Elan,  at 
Kaporingan,  and  in  the  Labuk  district  at  Eandasang  village^  It  was 
arranged  between  Lampayan  and  Tampulan  that  a  buffalo  should  be 
sacrificed  on  the  morrow  in  honour  of  the  treaty  of  friendshipi 

Next  morning  at  5.45  A.M.  tlie  thermometer  registered  71%  the 
aneroid  1659  feet  above  sea  lo\  ol.  When  Bunahow  and  Datoh  Kabong, 
chiefs  of  Kian,  arri\  t-d,  we  all  adjourned  to  the  village  green,  and  found 
a  young  buffalo  had  been  tied  to  a  tree  at  the  foot  of  a  large  boulder. 
The  police  and  gun  bearers  fell  into  }>osition,  and  a  volley  was  fired,  the 
B.  N.  B.  flag  hoisted,  and  the  local  Tuaran  flag  (white  ground,  a  red 
triangle  with  Tuaran  m  k  1  below)  presented  to  Tampulan.  While 
Clerk  Usnian  was  cutting  the  buffalo's  throat,  a  rectangular  stone  was 
planted  upright  in  the  turf,  and  Coast  and  Hill  Dusuns  laid  their  hands  on 
the  stone,  swearing  eternal  friendship.  Oawang  states  that  he  has  visited 
si.vtv  f<^>iir  villages,  and  they  all  request  a  similar  ceremony.  In  the 
•ncning  we  had  soiuq  further  talk  about  bird-nests.  Datoh  Kaboiig 
reports  caves  at  IMinnus  Mill,  hut  tlu-  natives  of  Bilawug  Stupidly  eat  the 
nests  and  do  not  allow  outsidcis  to  inteifeie. 

^^  e  descended  Lalxmg  Labong  Hill  to  the  junction  of  two  streams, 
South  Kinitakeh  and  Tahobang.  Here  we  debated  which  way  we  should 
go,  either  by  the  Kadamayan  river  or  over  the  hills  to  Kian.  Finally  the 
hill  route  was  chosen.  l)at()li  Kabong  begged  us  not  to  drink  of  the 
Tahobang  water,  fur  this  streaui  HU}'[>lies  water  to  Kian  Nuloh,  a  section 
<j1  Kian  with  whom  he  has  a  .social  ([Uarrel.  Should  mc  persist  in  drink- 
ing, we  certainly  would  suli'er  tciribl} ,  for  on  taking  refreshments  in  Lis 
house  the  unfriendly  waters  would  create  discord  inside  us.  The  hill 
climbing  was  not  severe,  and  en  route  we  had  a  splendid  view  of  Kina- 
balu. 

Kian  Tillage  is  situated  on  Hangkong  Hill,  and  divided  into  three 
sections — Upper,  Middle,  and  Lower.  The  slopes  around  the  houses  are 
grazed  by  cattle  and  buffaloes;  water  is  brought  down  by  means  of 
bamboo  piping.  At  6  A.M.  the  thermometer  registered  70*,  the  aneroid 
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i^iving  27  'l.^,  or  2635  feet  above  sea-level,  as  the  height  of  Middle 
Kian.  T):itnh  Kabong  is  the  headman  of  the  middle  village,  together 
with  Baging :  Bunahow  owns  tlie  lower  village.  The  upper  village, 
Nuloh,  I  did  not  visit  Even  Lower  Kian  is  a  long  way  above  the  Ivada- 
umyao,  for  the  ground  adjoining  the  river  is  only  used  for  planting  padi 
or  vegetables. 

I  had  brought  Life  in  th«  Fon-f^ts  of  ilie  Far  East  with  me,  and  occupied 
myself  in  translating  parts  of  it  to  the  Kian  natives.  My  host  was  Datoh 
Kabong's  relation,  and  was  called  Kulabid.  Our  quarters  were  in  a 
house  containing  four  doors,  equivalent  to  accommodation  for  four 
families.  My  mattress  as  usual  was  laid  ou  the  sleeping  dais,  outside,  in  the 
passage,  and  this,  having  always  windows  close,  was  cool  and  airy.  Kouiul 
the  foot  of  my  bed  sat  the  young  women  and  chiefs,  who  eagerly  examined 
my  fiekl-glass,  illustrated  books,  and  a  few  drawings  I  had  made. 
H.  S.  King  &  Co.'s  Illustrated  Catalogue  was  in  special  demand.  They 
even  got  leave  to  take  it  away  to  other  houses  to  show  their  friends  the 
jewellery  'section.  I  bought  a  gourd  pan-pipe,  simihur  to  that  used  in 
Sarawak,  for  one  fathom  of  black  doth,  and  found  the  notes  to  be  very 
sweet,  and  a  great  contrast  to  a  concert  performed  by  a  Utter  of  pups  in 
an  adjoining  bedroom. 

The  married  women  who  have  chOdren  to  look  after  are  marvellously 
ditty.  As  they  do  not  wear  the  breast  doth,  one  is  convinced  that  the 
curious  custom  of  eating  earth  is  not  alone  confined  to  Bajan  women  in  a 
certain  stage  of  their  life,  but  applies  equally  to  the  Hill-Dusun  baby,  who, 
unlike  Lord  Chesterfield,  seems  to  prefer  to  swallow  his  peck  of  dirt  at  one 
meal.  The  girls  and  childless  wives  wear  the  short  petticoat  and  breast- 
cloth,  but  do  not  load  their  aiik1<>s  with  tinkling  brass  fetters  like  some  of 
their  coast  sisters,  but  the  brass  chain  work  and  rattan  are  woiti  round 
the  waist.  The  men  are  comparatively  clean,  and  shave  their  heads  like 
the  Islam  native,  a  custom  which  is  greatly  to  be  commended. 

We  arranged  to  start  next  day  for  the  bird-nest  caves  at  the  Kada 
mayan  river.    The  meeting  ended  by  the  Hill-Dusuns  going  out  to  look 
for  a  sin'table  cow  or  buffalo  to  be  sacrificed  during  the  friendship 
ceremony.     After  numberless  delays,  the  Kian  chiefs  succeeded  in 
obtaining  a  goat,  and  at  5  i».m.  the  ceremony  coninionced. 

Before  the  treaty  stone  was  planted,  I  laid  a  cent  in  the  hole  iutende<l 
for  the  stone.  My  servant  handed  mo  a  Stmits  Settlements  c<iin  in  place 
of  a  B  K.  B.  cent,  but  the  mistake  was  not  detected.  Kinabalu  was 
called  upon  to  bear  witness  to  the  treaty.  The  sun,  which  had  hiihcrto 
been  hiding  behind  a  bank  of  clouds,  broke  out,  and  all  exclaimed,  "A 
happy  omen  ! " 

The  sunset  that  c\  eniug  was  lovely,  sliuu  ing  all  shades  of  gold  and 
silver,  .uid  lighting  up  the  purple  mass  of  Kinabalu,  which,  towering  over- 
he^td,  rcticcted  back  the  sinking  sun  from  its  crystal  rocks. 

The  next  day,  9th  March,  saw  us  getting  ready  for  a  start  Datoh 
Kubong  and  Bunahow  promised  to  come  down  to  Tuaran,  but  the  former 
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sjiifl  he  was  afrai<i  of  Orang  Kaya  Bladan,  one  of  the  CoasL-Dusuns,  who  is 
a  well-known  swindler.  At  10  A.M.  we  set  off,  leaving  thirteen  coolies 
behind,  and  descended  to  Bunahow's  village,  where  we  picked  up  that 
chief,  who,  however,  was  uriacquainted  with  the  position  of  the  cave^i :  but 
Lnmbag,  his  aged  f(>ll(jwei-,  agreed  to  come  after  ns  on  the  ne?rt  day  and 
point  tht'iu  out.  W  c  descended  again  to  the  Kailiinavan,  and  followed 
up  its  bed  till  wo  halted  at  a  cave  at  the  side  of  the  river  and  had  tiffin. 

The  bed  of  the  stream  is  full  of  hornblende,  granite,  quaitz,  and  limo- 
stone  boulders,  and  we  picked  up  numerous  specimens  containing  copper 
or  copper  pyrites.  Only  a  little  further  on  we  came  to  Mittmbok  gorge, 
with  an  overhanging  diff,  on  the  left  bank  of  which  we  made  our  halting- 
place  for  the  night— greatly  to  my  disgust,  for  we  were  only  a  few  miles 
distant  from  Kian ;  but  Bunahow  said  he  had  agreed  to  wait  here  for 
Lumbag,  the  guide,  and  as  there  were  two  roads  to  the  caves,  he  might 
miss  him  were  we  to  go  on.  At  4  P.11  the  thermometer  registered  72*, 
and  at  6  A.M.  I  ascertained  the  height  to  be  2661  feet^  or  only  16  feet 
above  the  village  of  Middle  Kian. 

Our  beds  were  certainly  not  the  most  eomf ortable,  as  we  had  to  lay  the 
mats  on  gravel  after  removing  the  boulders,  but  a  few  wild  plaintain  leaves 
helped  to  alleviate  the  hardness,  and  convemtion  wsa  limited,  owing  to 
the  noise  of  the  rapids  only  a  few  feet  distant  The  river  roee  slightly 
the  next  day,  and  I  noticed  that  the  flood-mark  was  a  long  way  above  our 
heads,  but  a  hill  with  a  tolemble  slope  a  hundred  yards  distant  would 
have  afforded  us  a  shelter  against  freshets.  Although  Lumbag  promis^ 
to  meet  us  in  the  morning,  he  did  not  arrive  until  1  P.M.,  excusing  his 
lateness  by  saying  he  was  drunk.  He  certainly  spoke  the  tmth.  When 
at  Kian,  the  headman  Datoh  Kabong  had  promised  to  forward  rioe,  which 
the  cnrner<;  were  to  bring  us  next  day,  but  mistrusting  his  promises  I  sent 
two  parties  back  to  hurry  him  up. 

At  8.15  A.M  wo  started  for  the  caves.  Just  before  we  left,  Lumbog 
informed  ns  that  the  road  to  the  cuvcf?  led  to  Kinabalu.  I  had  previously 
been  told  at  Kian  that  to  ascend  Kinal)ahi  necessitated  rctuniinir  to  the 
village,  and  in  consequence  had  only  provided  for  two  days"  tramp,  m  al.?o 
had  the  men,  hut  we  determined  to  i>ush  on  and  lo<?e  no  more  time.  We 
followed  tlic  river  up  for  half-a-mile,  and  turned  up  tin.'  right  h:mk  The 
almost  (.(bliterated  path  led  us  up  a  hill-side,  very  steep,  and  su  ^li{)^)e^\ 
that,  had  it  not  been  for  the  numerous  roots  which  we  were  able  to  haul 
on  in  getting  up,  I  think  we  should  have  been  obliged  to  look  for  another 
path. 

On  reaching  the  hill  top  we  followed  the  track  aloni^  the  ridges  io  an 
K.X.K.  direction.  At  9.20  a.m.  the  aneroid  rej^istercd  34iS2  feet,  thermc^- 
meter  74°;  at  10.45  A.M.  thermometer  70",  aneroid  4806  feet;  at  11.26 
A.M.  72*  and  6228  feet.  Looking  at  the  Kadaniayan  we  saw  a  waterfall. 
St.  John  describes  it  as  follows :  •*  At  one  place  we  had  a  view  of  a  magni- 
ficent cascade.  .  .  .  The  stream  coming  to  the  edge  of  the  precipice, 
throws  itself  over,  and  in  its  descent  of  above  1500  feet,  appears  to  dif- 
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fuse  itself  in  foam  ere  it  is  in  the  depths  of  the  dark  wooded  ravines 
)if'low."  I  stood  on  a  projecting  root,  and  examined  this  noble  fall  through 
my  tield-glasi?,  but  could  only  see  a  portion  of  the  descuuding  water,  and 
cannot  therefore  say  what  the  luiight  may  he,  owinu'  to  tin;  spray  and 
mist,  but  I  think  it  worthy  to  be  called  Keginu  I  ills,  in  honour  of  her 
well-beloved  Majesty.  The  |>atli  at  this  point  waa  ouiy  a  foot  broad;  on 
either  side  were  sheer  precipices. 

At  12.5  P.M.  the  lain  fell  heavily,  but  after  each  man  iiad  eaten  a 
biscuit  we  plodded  oil  From  here  the  path  began  to  descend  towaids 
E.S.E.,  and  we  had  to  pass  along  the  face  of  a  sloping  rock,  down  which  the 
rain-water  was  running.  Some  moss  growing  on  the  rocks  ahurded  a 
jirecarious  foothold,  but  so  fragile  that,  on  hearing  some  one  behind  me 
slip,  1  could  not  turn  round  to  see  who  it  was.  It  turned  out  to  be  the 
Brunei  Malay,  Pangeran  Baker,  and  without  doubt  he  had  cause  to  con- 
gratulate himself  on  a  narrow  escape. 

At  S  P.M.  the  men  b^ed  me  to  halt,  as  they  ooold  not  stand  the  cold 
any  longer,  so,  chooeing  a  flat  spot,  my  tent  was  unpacked,  and  erected 
horiiontally.  It  accommodated  the  whole  of  our  party,  twenty-six  in  all. 
Onr  first  attempts  to  obtain  fire  were  nnsnccessful  owing  to  the  wood 
being  wet^  but,  with  the  help  of  kerosine  oil,  we  soon  had  half-ardosen 
fires  going.  The  Dyaks  reported  having  seen  Tiong  Tuan  from  the 
"slippery  rock,"  and  I  found  that  we  had  arrived  at  the  caves  at  last^  as 
the  river  Kadamayan  was  only  100  yards  distant. 

I  awoke  at  2.45  A.BI.,  and  found  the  thermometer  registered  59*.  At 
half-past-five  I  walked  to  the  river  and  saw  above  me  a  small  cascade  70 
feet  high,  and  to  its  left»  the  entrance  to  two  cavea  A  few  swallows 
were  flying  out,  but  these,  Pangeran  Sahbudin  said,  were  not  the  "  cave- 
swallows."  Nanggai  and  Rajib  tried  to  climb  up,  but  a  log,  which  they 
would  have  had  to  cross,  was  too  fragile,  and  we  deferred  the  search  until 
ropes  of  rattan  could  be  made.  I  sent  back  Gawsng,  Bunahow,  Datob 
Benawa,  and  two  coolies  to  hurry  up  Mapadii,  who  was  to  bring  the  rice 
to  TamboroDgah,  the  next  stage.  We  then  commenced  making  ropes  with 
the  "  jauggut "  rattan,  a  pretty  s]>ecies  about  the  thickness  of  a  drawing- 
pencil.  When  the  rope  was  finished  we  found  that  owing  to  a  small 
precipice  above  the  bank  of  the  river,  another  rope  five  fathoms  long  was 
necessary.  Some  of  the  men  cut  stickF,  and  laid  them  on  a  frame,  so  as 
to  form  bed-places  for  us  all.  As  usual,  rain  fell  after  noon,  but  this  time 
we  were  under  rover.  The  caves  were  examined  next  morning  by  Rajib, 
and  proved  to  be  simply  shallow  holes,  inhabited  by  l»ats  ami  swallows. 

At  10  .A.M.  we  started  for  Taral>orongah.  Out  guide  Lumbag  led  us 
through  the  jungle  by  an  imaginary  path  up  and  down  hill.^,  crossing  the 
Kadamayan  and  sundry  small  ."treams.  At  12.55  we  emerged  from  the 
jungle,  and  had  a  good  view  of  the  surroundings  from  the  crest  of  a  hill 
^)077  feet  high.  Gawang  and  his  party  were  observed  loiluig  up  the  hill 
below  us,  so  we  hurried  on,  and  ten  minutes  after  arrived  at  Tamborongrih. 
This  may  have  been,  ages  ago  the  site  of  a  mountain  village,  but  at  the 
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present  day  there  are  only  two  small  huts,  usually  culled  "Sulaps,"  with- 
out walls,  and  thatched  with  leaves.  The  thermometer  registered  f>5'. 
As  the  rain  had  just  stopped,  my  followers  were  wet,  and  paralysed  with 
the  cold,  so  I  had  myself  to  make  a  well  to  receive  the  tiny  rivulet  which 
oozed  out  of  a  marsh  close  at  band. 

Gawang,  stupid  Gawang,  had  only  brought  up  about  twenty-five  catties 
of  rice,  and  only  four  small  rolls  of  tobacco.  We  had  been  two  days 
without  tobacco,  and  naturally  Uessed  liim  and  his  coolies  heartily.  It 
simply  meant  partial  starvation,  for  this  rice  had  to  provide  us  with  oar 
tuily  meal  this  day,  one  to  morrow,  and  one  the  next  day,  or  else  to 
I  eturn.  1  here  take  the  opportunity  of  stating  that  the  Tuaran  Dustiiu 
are  superior  to  their  neighbours,  for  they  never  even  grumbled  once  at 
the  commissariat,  which  department  was  wofully  defective,  and,  although 
they  were  half  starved,  always  carried  their  loads  nunfiilly,  and  never 
suggested  a  retreat  Grawang  had  also  brought  up  a  white  fowl  and  a  few 
paltry  brass  goods,  intended  as  propitiatory  offerings  to  the  spirits  on 
Kinabalu. 

When  we  arrive  at  Paka  Paka  caye  to-morrow  we  are  not  to  mention 
the  word  Kinabalu  "  or  "  Kerban  (buflalo),  or  wish  for  sunshme^  for  if 
we  do,  it  will  anger  those  mighty  spirits,  and  punishment  will  follow  in  the 
shape  of  torrents  of  rain,  and,  if  we  spread  out  cloths,  a  violent  gust  of 
wind  will  be  the  result 

Kezt  morning  I  took  several  compass-bearinga.  Mannkan  Island  near 
Gaya  was  W.  \  S.,  Kuala  Mengkabong  W.  by  N.  Thermometer  56*, 
height  of  Tamborongah  7328  feet 

Started  at  7.40  a.m.  by  a  fair  path,  compared  to  yesterday's.  The  old 
guide  and  three  coolies  left  us  to  return  to  Kian,  and  bring  up  more  rice, 
and  await  our  return  at  Tamborongah.  We  passed  several  places  covered 
with  ferns,  from  which  a  good  view  might  have  been  obtainable,  had  the  mist 
cleared.  The  air  was  very  cold,  and  1  wore  my  waterproof  coat^  and  kept 
it  on  for  a  long  way  up.  A  short  way  above,  the  path  crossed  a  marshy 
spot,  but  I  di<l  not  notice  the  tracks  of  any  beast  near.  In  fact,  life 
i<ecms  to  be  non-existent  in  these  Iiigh  growing  jungles,  for  during  the 
whole  trip  from  Mitimbok  trori^e  to  the  top  and  back,  our  party  only  saw 
two  birds,  a  species  of  starling  and  a  swallow. 

T  liave  forgotten  to  describe  the  splendid  pitcher  plants  und  prt  tty 
Mil*'  and  white  flowers  which  we  passed,  and,  what  pleased  my  eye  better, 
1  must  confess*,  the  quantities  of  large  gutta-percha  tr<M  s  and  rattans. 
The  latter  were  rather  too  plentiful,  especially  tlic  thorny  rattan  (Malay 
hing),  and  our  hands  bore  traces  of  them  for  more  than  a  week  after- 
wards,   I  imagine  the  thorns  are  poisonous. 

We  liad  no  cliff-climbing  to  do  to-day,  but  had  to  be  careful  in  pick- 
ing our  steps,  for  the  moss  covered  roots  offered  a  treacherous  footln  .ti 
at  best,  and  when  walking  quick,  a  leg  would  disappear  up  to  the  thii:h 
in  some  hole.  The  moss  up  here  is  of  ditierenl  shades  of  crimson,  and 
retains  a  quantity  of  ice-cold  moisture ;  9000  feet  or  thereabouts  appears 
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to  be  the  highest  limit  reached  by  the  rattan,  either  the  marketable  or 

thorny  species. 

Dilaaa  Hill  (or  it  may  be  spelt,  accortlin^  to  tlic  Diisun  rules  of 
syntax,  "  Da  Lana,"  that  is,  Lana  with  the  article  da)  is  a  much  more 
important  hill  than  K  iti.ibalu,  for  on  its  eastern  side  arc  the  sources  of 
the  Sugut  art«i  I.ul  uk  rivers.  Tiic  path  led  us  over  the  top,  and  I  ascer- 
tained the  height  to  be  9700  feet,  and  taking  the  length  of  the  former 
river  at  130  miles,  this  gives  a  fall  of  1  in  70,  which  will  equally  apply 
to  the  Labuk  river. 

The  Sagut  river  tXkm  even  Heavily  laden  dug-outB  to  be  poled  up 
aa  &ur  as  Langsat,  105  miles  by  water  from  ito  moutk  I  therefore  hope 
on  a  future  journey  to  the  ead  side  of  Kinabalu  to  be  able  to  give  an 
impetus  to  the  already  large  export  trade  in  jungle  produce  which  leaves 
that  river,  and  in  a  lesser  amount  the  Labuk. 

We  then  desoended  into  a  hollow,  but  soon  had  to  climb  up  the  true 
*' trunk"  of  Kinabalu,  as  the  natives  say.  Almost  on  a  level  with 
Dilana  top,  I  came  to  a  bleak  spoti  covered  with  coarse  heathery  where 
numerous  boulders  lay  on  every  side.  Here  wo  rested  for  a  few  minutes 
sod  enjoyed  a  cup  of  cold  tea^  During  the  next  half  hour  we  had  to 
crawl  under  and  above  fallen  trees,  and  finally  arrived  at  Paka  Paka  cave 
at  12.15  P.M.    Height  10,262  feet.    Thermometer  58% 

At  1  P.M.  the  sun  broke  out^  but  no  view  r^nild  be  got^  owing  to  the 
thick  mist  Soon  the  rain  began  to  fall,  and  in  a  few  minutes  the 
Kadamayan,  which  had  been  a  shallow  stream  running  past  the  entrance 
to  our  cave,  became  a  roaring  torrent,  bounding  over  the  larire  boulders 
in  its  bed.    Kquallv  soon,  the  stream  subsided  when  the  rain  stoi)pe(l. 

Paka  Paka  cave  is  a  shallow  hole  scooped  out  of  a  homhlende  cliff 
by  the  adjacent  stream.  Its  floor  is  earthy  and  covered  uith  charred 
wood  iioni  deer-hunters'  fires.  The  entrance  wa.s  partial!}  blocked  up 
wuh  my  tent,  and  three  fires  were  lighted.  My  mat  occupied  the  back 
part  of  the  cave,  as  I  could  not  again  endure  the  i:iiioke  torture  of  the 
former  night.  The  Dyaks  and  Kiau  men  slept  on  a  ledge  of  the  cuve, 
Warmed  by  the  smoke,  aud  the  rei>t  disposed  thcULselves  ari.iund  the  fire.  I 
put  on  an  extra  suit  of  drill  clothes,  singlet  and  stockings,  and  over  all 
my  waterproof  coat,  lending  my  blanket  to  Pangeran  Sahbudin,  who 
had  fever ;  but  in  spite  of  my  precautions  I  did  not  sleep  a  wink.  There 
was  an  entrance  for  the  cold  wind  in  spite  of  our  precautions,  and  the 
thermometer  registered  62*  at  5.30  A.M.  inside  the  cave. 

I  asked  for  volunteers  in  the  morning,  obtaining  eleven  who  wished 
to  accompany  me  up  to  the  summit  The  names  were  written  on  a 
page  of  a  note-book  and  put  into  an  empty  brandy  bottle.  The  cork 
was  secured  by  thread  and  candle-grease.  The  names  were :  Pang- 
eran Sahbudin,  Goot  chief  in  charge,  P.  C.  Nanggai  and  Nchangan»  and 
a  Dusun  relation,  Jemain,  Somah,  Pangolin,  Mapadri,  coolies,  Gawang, 
two  guides  (Limbawan  and  Tambias),  and  myself, — twelve  in  aU. 

We  started  at  7  A-h.  After  twenty  minutes'  climb  we  passed  out  of 
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tho  thick  jungle,  having  had  constantly  to  clear  the  obliterated  path  vrixh 
low  brandies  on  every  side,  and  came  to  the  i^ranitc  face  of  Kinal>ala  I 
nuuiaged  to  walk  up  with  my  shoes,  but  found  it  daugerous,  so  took 
them  off.  The  easiest  slope  lay  up  the  tiny  livulct  representing  the 
Kiuiani.iyan  or  Tani|)asuk  source.  We  stopped  ui  1*^,7  12  feet,  and  had  a 
view  of  the  waves  of  mountains  below,  bounded  by  the  Labuk  Sea  on  ont- 
side  and  Papar  on  the  other.  My  compass  bearings  were — E.  coast  sea, 
8.K  by  E. ;  Gaya,  W.S.W.;  Siiidftdiii  Hill,  aa£.,  which  would  pim  tint 
I  was  Moending  the  south  side  of  the  mountain.  The  granite  face  is  veiy 
regular,  except  in  the  vicinity  of  the  peaks,  and  ia  only  occaaUnislly 
varied  by  small  clumps  of  twisted,  stunted  trees,  somewhat  like  firs  in  the 
matter  of  foliage* 

We  first  had  to  scramble  towards  the  eastern  side,  then  towards  the 
west,  finally  straight  up  to  the  summit,  arriving  at  10.10  A.M.  in  a  my 
cold  and  hungry  condition.  Owing  to  the  thick  mist,  ve  had  some  diffi- 
culty in  overtaking  our  guides  and  Gawang.  On  rejoining  them,  I  was 
rather  disappointed  to  hear  that  they  liad  been  up  the  peak  which  St. 
John  ascended  in  1858,  and  which  ranks  as  No.  2  in  height  I  inquired 
if  they  had  seen  Low's  bottle,  but  Gawang  answered,  **  Eutab,"  meaning 
»*  Who  knows  f " 

We  were  sitting  in  the  gap  between  Victoria  Peak,  the  highest  and 
most  easterly,  and  the  adjacent  peak,  which  the  Kian  men  had  just 
climbed.  A  j>iercing  wind  was  Vdowing  in  furious  gusts  through  the  gap, 
and  our  hands  were  numbed  with  the  cold.  T  took  my  pocket  aneroid 
out,  and  was  surprised  to  see  it  only  gave  11,.')!  2  feet  above  seadevol  as 
the  height  of  the  sumuiit,  the  thermometer  registering  54\  The  sun  was 
shining  brightly,  but  it  failed  to  dispel  the  niist.s  below.  Victoria  Peak 
I  calculated  to  be  250  feet  high,  and  the  next  peak  to  tl»e  west  (St 
John's  Peak)  about  100  feet  in  height,  so  tho  aneroid  height,  plus  250, 
should  give  the  total  height  of  our  "  show  mountain"  as  11,502  feet,  or 
over  2000  feet  lower  thau  the  usually  accppted  height  of  13,698  feet. 

I  advanced  to  the  edge  of  the  abyss  and  looked  down,  and  saw  a  gulf 
of  unfathomable  depth,  the  bottom  of  which  was  lost  in  mist.  Then  a  police- 
man ran  forward  and  pulled  me  back,  saying  I  was  sitting  on  a  wall  of  loose 
stones,  which  created  a  feeble  laugh,  for  it  would  require  a  lever  to  lift 
the  square  blocks  of  this  ancient  parapet.  Pangersn  Safabudin  infonned 
me  he  saw  the  last  or  fourth  side  of  this  gulf,  which  I  required  in  order 
to  work  out  the  volcanic  theory.  A  momentary  dearing  of  the  mist  had 
revealed  the  further  rim  of  this  crater  far  below  us.  There  must  hare 
been  two  great  eruptions  in  former  ages.  The  first  burst  through  the 
rim  of  the  crater  on  one  side  (the  southern),  and  left  fragments  sow 
represented  by  the  peaks ;  the  second  broke  away  the  northern  or  lurdiflr 
rim,  and  reduced  its  height  Could  not  the  smooth  face  of  the  gigutie 
granite  slabs,  all  at  the  same  angle,  be  explained  by  reason  of  finetioa 
from  a  mighty  flow  of  lava  7 

It  is  incorrect  to  say  that  Borneo,  or  even  British  North  Bonieob  h» 
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not  been  volcanic,  for  Mr.  "Resident  Davies  has  obtained  lava  specimens, 
and  I  found  some  in  a  stream  on  Maliwali  Island  in  l^^^i  which  I  sub- 
mitted to  Mr.  A.  H.  Everett,  who  was  on  a  visit  up  coast  at  the  tmic. 

T  Wixs  disnpjjointed  that  Victoria  Peak  was  inaccessible,  and  when  I 
ajskcd  for  voliuiteers  to  coino  up  with  me  to  the  top  of  St.  John  s  Peak, 
I  received  no  rosponso,  and  did  not  press  the  matter,  determining  to  get 
to  the  top  of  Victoria  Peak  some  other  day.  We  hurriedly  sacrificed  the 
fowl  aiid  started  down,  when  Gawang  said  he  would  go  up  St.  .John's 
Peak  and  lay  my  bottle  and  the  brass-ware  on  its  suniniit ;  thi^s  he  acconi- 
pltshed  and  soon  overtook  ua. 

When  200  feet  down,  the  mist  around  Victoria  Peak  cleared  avay, 
and  we  noticed  that  its  aide  facing  the  east  was  at  a  moderato  angle,  and 
qeito  capable  of  being  ascended.  But  the  graesome  mist  was  again 
creeping  aronnd  us,  and  our  empty  stomachs  warned  us  not  to  delay  on 
the  road ;  so  we  Uh  the  feat  till  next  year,  hut  not  without  regret.  By 
this  time  my  stockings  were  worn  out,  but  the  granite  was  just  rough 
enough  to  preyent  sudden  slips  without  wonndmg  the  feet ;  occasionally, 
in  the  creTices,  one  came  on  a  few  jagged  fragments,  and  a  contortion  of 
the  features  showed  an  unwary  stop;  hut  on  the  whole  I  preferred 
descending  to  oar  lato  toil  of  ,i>;oing  up.  Down  the  steeper  inclined  slabs^ 
the  Dyaks  assisted  me,  holding  my  hands,  and  only  once,  near  the 
jungle,  did  I  fall  on  my  back,  nearly  dashing  out  my  kffains  against  the 
rock. 

When  we  passed  along  the  slimy  water-covered  granite,  where  one  of 
Sir  H.  Low's  coolies  slipped  and  nearly  rolled  down  a  precipice,  we  only 
had  a  sharp-edged  crevice  to  walk  on,  but  a  look  downwards  made  us 
forget  the  pain.  I  picked  several  specimens  of  mountain  lilies,  the  B.  N.  B. 
fir,  and  some  of  the  "  ghostly  bufl'alo yrass  on  the  way,  and  had  a 
loni,'  drink  from  the  ice  cold  spring  which  flows  out  as  the  Tampasuk  or 
Kadamayan  river.  I  have  omitted  to  mention  that  the  lofty  peak  seen 
by  St.  John  S.  i  K  from  the  summit  i?:  probably  Trus  Madai  Hill  iu 
the  interior  of  Padas,  bearing  from  our  point  of  view  S.-W.  by  S. 

On  arrivinL'  at  the  jungle,  tlie  rainy  mists  were  disj)elled  by  a  brilliant 
burst  of  suiifUnic.  Tiio  thermometer  registered  0*.)'  in  a  spot  sheltered 
from  the  wind.  We  arrived  at  the  cave  at  12. .'50  I'.M.,  and  were  glad  to 
see  our  less  active  followers  had  at  any  rate  prepared  a  meal,  which  we 
attacked  mik  the  appetite  of  men  who  have  been  starving  for  twenty-six 
hours ;  meanwhile,  our  loose  baggage  was  being  packed,  and  when  ready, 
I  despatohed  half  the  men  with  it,  with  orders  to  await  us  atTamborongah. 
I  informed  my  men  that  I  should  give  2  cents  for  every  perfect  pitcher 
pknt,  and  other  prices  for  other  plants,  if  brought  safely  to  Kian. 

We  started  at  4.45  P.M.,  and  although  we  pushed  on,  my  strained 
knee  prevented  much  progress.  Before  reaching  our  camp  I  had  to  light 
candles,  hut  we  got  along  without  accidents.  To^ay  we  have  gone 
through  8}  hours'  hard  walking  and  climbing,  and  I  was  not  sur|)rised  to 
find  myself  seized  with  severe  cramps  in  both  legs  after  supper.  Datoh 
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Bonn wn,  Bimahow,  and  Tamj)ut;in  from  Kian  gave  mc  all  the  local  news 
on  arrival.    They  had  brought  up  rice  and  tol)acco  as  arranged. 

We  started  late  the  next  day,  not  leaving  befoTf  9  a  \f  ,  and  took  the 
path  (rawan^^  had  used,  which  follows  the  left  bank  of  the  Kadamayan. 
Tlio  hill  was  very  stwo,  and  slippery  from  the  tracks  of  the  preceding 
coolies.  My  knee  got  worse  and  my  progress  slower  every  minute,  so  I 
sent  on  most  of  the  men,  and  followed  at  my  leisure.  I  found  my  men 
waiting  at  Labong  sUeaui,  under  an  overhanging  cliff  of  conglomerate 
Hud  crystals.  They  had  arrived  there  in  three  hours  froni  l  amborongah. 
The  thermometer  registered  64*.  I  feel  completely  crippled  and  sore  all 
over. 

The  thermometer  fell  to  61*  ftt  6  a.h.  We  started  at  9  A.1C,  follow- 
ing down  the  Labong  for  some  distance.  Leaving  the  stream  where  the 
waterfalls  eommenee^  we  stniek  np  the  left  bank,  going  S.-W*  by  W. 
towards  the  Kadamayan.  We  erossed  a  tiny  stream,  S.  Solawkom,  at 
1 1.25  A.1L ;  arrived  at  noon  at  the  Kadamayan ;  and  after  otur  meal  started 
down  the  river  at  a  quick  pace,  fearing  floods,  as  the  river  was  risiog. 
We  stopped  again  at  Mitimbok  gorg^,  and  finally  arrived  in  Kian  at  6  T.u.-, 
patting  up  at  Bnnahow's  house. 

Here  Limbawan,  my  guide,  informed  me  throngh  Clawang,  that  he 
had  brought  down  the  papers  of  Messrs.  Low  and  St.  .1  ohn  ;  the  former  io  a 
bottle,  and  the  latter  in  a  tin.  I  felt  vexed  at  his  having  deceived  me, 
but  said  nothing ;  and  exchanged  another  bottle  for  the  one  in  question. 
From  the  tin,  n  '^mall  roro  or  chocolate  and  milk  one,  I  withdrew  a 
piece  of  the  Overland  Mail,  dated  January  9th,  185.8,  which  contained  a 
page  torn  from  a  pocket  diary,  on  which  was  written  in  pencil :-~ 

the  peak 
here  with  the  bottle. 

Spenser  St.  John. 

April  30th,  1858. 

In  the  bottle,  probably  an  old  Bass's  beer  bottle,  I  found  fragments  oi 
The  AgfioilfinxJ  Oazfffe  and  The  Gardcnrr'n  Chronicle,  but  the  dated  side  is 
mis-sing  :  also  a  pencil  name  with  the  words  "Govern  (ment)  (La)  buan 
ds  .  r>  Bar  (ometer)  ninth  "  still  distinguishable.  Mr.  Low  (now  Sir  H. 
Low)  made  the  ascent  of  Kinabalu  in  1851 ;  so,  I  suppose,  both  bottle 
and  papers  must  be  over  thirty-six  years  old,  and  have  successfully  with- 
stood gales,  rains,  and  mist  during  that  time. 

The  Kian  natives  now  killed  the  oow,  for  which  a  goat  had  been 
substituted  before,  during  the  ceremony  consequent  on  taking  the  oath  of 
friendship.  Biiyer,  the  father  of  Bunahow,  we  found  to  be«a  talkative 
old  man ;  in  fact,  I  dropped  off  to  sleep,  and  when  I  awoke  he  was  still 
declaiming. 

The  wild  raspberry  grows  in  abundance  on  the  vOlage  green,  but  the 
natives  do  not  utilise  it.  During  our  walk  yesterday  the  Dyaks  fomid 
the  "libu"  creeper,  as  they  call  it,  which,  they  sentimentally  said,  n- 
minded  them  of  the  fragrant  breath  of  the  Dyak  women.  This,  I  believe, 
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is  the  same  creeper  whoso  leaves  steeped  in  warm  water  nro  used  as  a 
substitute  for  tea  by  the  Orang  Suugei  (Sulu  refugees)  of  Labiik  and 
Tongad.  At  Nyot  Totiggal  in  1883,  a  village  on  the  latter  riverj  1  drank 
many  cups  of  this  "  tea,"  and  did  not  dislike  the  taste. 

Bun:ihow'£>  brother,  who  has  a  shrunken  leg,  is  sitting  next  to  me,  and 
em|>loying  himself  shredding  tobacco  leaves.  The  leaves  are  of  medium 
size,  and  unbroken.  In  cutting,  the  performer  uses  a  long  bamboo  knife, 
and,  to  prevent  accidents,  has  a  bamboo  joint  on  his  left  thumb,  which 
keeps  the  leaves  steady  on  a  three-legged  stool,  representing  the  block. 
The  tobacco  ia  afterwards  made  into  rolls,  which  are  folded  into  a  parcel 
14"  X  S''  X  2'  deep.  These,  I  sabsequeotly  heard,  were  sold  four  to  the 
fathom  of  hUck  cloth,  or  4^  cents  each. 

Tambias,  onr  late  guide,  inlonns  me  that  he  stood  and  watched  cave- 
swallows  flying  in  clouds  out  of  Baldh  Simpaman,  one  day's  journey  from 
Kian.  Tambias  I  found  to  be  an  intelligent  young  man,  and  I  believe  his 
report,  but  as  the  Kian  men  appear  to  be  coming  to  the  end  of  their  rice, 
and  provisions  are  five  times  dearer  than  in  Tuaran,  I  postpone  prospecting 
for  the  cave. 

In  the  evening  Si  Guras,  a  sister  of  Bunahow's,  entertained  Us  to 
jnggans."  When  the  Hill-Dusuns  sing  they  prefer  to  lie  on  their  backs, 
saying  they  are  more  comfortable  in  this  position. 

All  the  houses  here  have  sloping  bamboos  up  to  the  front  verandah 
instead  of  steps,  or  a  notched  logj  and,  in  consequence,  the  men  near  the 
door  are  disturbed  by  porkers  during  the  night. 

Starting  at  7.35  a.m.  on  the  20th  March,  we  returned  to  Labong 
Libong  at  10.20  a.m.,  and  had  onr  noon-day  meal  at  Tampulan's  house.  I 
bought  some  honey  in  the  comb,  a  rather  common  delicacy  among&t  the 
Hiil-Dusmis,  for  each  house  has  a  bee  b-uest  attached  to  the  side  of  the 
window,  close  to  the  sleeping  dais  I  left  for  Kahong,  and  crossed  the 
Kadamayan  twice.  At  Kahong  lord  the  water  was  waist-deep,  and  every 
moment  rising.  We  |>ut  up  at  Lampayan's  house,  the  coolies  as  usual 
finding  out  their  own  (jnarters.  The  next  morning  lanipulan  arrived, 
and  stated  that  he  was  couiing  with  uie.  Directly  aftei  wards  I  went  to 
bathe,  and  noticed  Tampulan  being  belaboured  by  a  woman.  I  thought 
he  had  been  "larking,"  but  the  eiu-agcd  female  turned  out  to  bo  his 
wife^  who  insisted  on  his  following  her  back;  and  he  had  to  go. 

Starting  down  the  Kadamayan  or  Tampasuk  (the  river  St  John 
calls  Kalopis)  at  11  A.H.,  we  took  the  path  following  the  river,  and 
crossed  several  small  streams,  the  Kadamayan  thrice.  At  the  last 
ford,  opposite  Dilongau  Tipud  Hill,  the  river  was  breast  deep,  and  forty 
yards  wide,  and  being  in  flood,  we  thought  some  one  would  come  to  grief, 
so  tried  to  stretch  a  rattan  across,  but  the  first  man  who  attempted  the 
passage  broke  the  rattan,  and  just  escaped  being  dashed  among  the  rapids 
below.  The  Hill-Dusuns  then  crossed  by  lightly  hopping  with  the  cur- 
rent from  one  foot  to  the  other.  We  all  followed  suit,  and  I  can  state 
that  I  shall  never  trouble  myself  about  deep  rivers  in  flood  again,  for, 
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providing  the  water  is  not  a])ove  one's  head,  or  the  rocks  too  close,  nothing 
can  bo  easier  than  to  cross  in  this  manner. 

Rain  commenced  as  we  were  crossing,  and  continued  up  to  3  P.M., 
when  we  arrived  at  Tambatuan  village,  after  trudging  up  a  long  and 
greasy  hill.  The  clay-hills  of  Tuaran  are  terribly  annoying  after  a  showir 
of  rain.  I  remember  constantly  making  four  or  five  unsuccessful  attempts 
to  walk  up  certain  smooth  places  in  the  path. 

The  headman  Lintaid's  house  was  leaky,  so  we  put  uj)  at  Limbun's 
house  of  three  doors.  To  arrive  here,  St.  John  must  have  used  another 
path,  for  he  only  crossed  the  Kadamayan  twice  near  Dilongau  Tipud 
Hill,  after  making  a  detour  to  the  east  Lintaid  excused  himaelf  bm 
eomtng,  as  be  was  roasting  two  numksys  he  had  snared*  Next  morning, 
the  22d  March,  I  wrote  to  Mr,  Whitehead,  who  was  still  at  Melangkap, 
lower  down.  I  started  for  the  eoast  at  11.30  A.M.  At  the  last  momsnt 
Lintaid  rushed  up^  saying  he  had  been  again  roasting  monkeys,  sad 
wished  to  speak  to  me,  but  I  refosed,  and  left  the  wxetch  to  rerel  in  more 
monkeys  if  he  liked.  Gawang  had  pennaded  me  to  visit  this  village, 
saying  Lintaid  wished  to  come  down  with  me,  but  he  seems  to  hare 
changed  his  mind.   At  6  AM. — ^thermometer  70*,  aneroid  17&3  feet. 

We  crossed  the  Tampasnk  river,  or  Kadamayan,  beyond  the  gravelly 
stretch  below  Tambatuan,  and  toiled  up  a  long  steep  hill,  making  a  path 
through  tall  grass,  and,  on  arriving  at  the  top,  were  of  course  bathed  in 
perspiration.  A  coolie  from  Tamperuli,  in  Tuaran,  became  prostrsted 
with  fever,  and  it  was  with  great  difficulty  I  induced  any  one  to  carry 
him  even  with  the  promise  of  a  dollar.  Shortly  afterwards  the  carriers 
struck  work,  but  had  to  come  to  their  senses,  for,  when  remonstrateil 
with,  the  grumblers  and  I  shouldered  the  sick  man.  As  a  proof  of 
his  lightness  a  strapping  Dusun  hoisted  him  up  <m  his  back,  and  walked 
quietly  down  hill  with  his  load.  The  rain  commenced  as  usual  in  torrent.*, 
uid  we  hurried  on,  finding  shelter  in  a  small  padi  hut  of  larger  dimen- 
sions than  u.^nal.  Tlic  Dyaks  walked  on,  saying  they  would  get  quarters 
ready  at  the  nearest  village,  whose  cocoanut  trees  were  visible  afar  oti',  and 
dimly  thron,!.:h  the  mist  as  "through  a  glass  darkly."  We  lighted  fires 
in  the  meantime,  and  stripped  our  patient,  making  him  wear  my  water- 
pr(^of  coat,  that  being  the  only  dry  article  in  our  possession  After  a 
whiU;  he  became  liotter.  Shortly  after  the  rain  had  stoj»)>ed,  P.  C. 
Nchangan  a]»pearefl,  and  led  us  down  through  padi  fields  and  along  the 
T/emawng  stream  to  Lemawng  village.  We  arrived  there  at  4.1)0  i'.M., 
putting  up  at  Musah's  house,  and  congratulated  ourselves  at  being  again 
among  the  Coast  Dusuns. 

Lemawng  village  i>ossesses  two  houses,  and  pays  810  poll-tax 
per  annum  through  Si  Ahmat  of  Madang.  Lemawng  stream  is  a  tribu- 
tary of  the  Si  Damit,  which  flows  into  the  Tuaran  river  near  Along. 
I  gave  Musah  a  tin  box,  which  had  contained  cigarettes,  and  he  presented 
me  in  return  with  some  honey  and  sweet  potatoes. 

We  started  next  morning  at  6.40  A.1I.   The  sick  coolie  proceeded 
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with  us  part  of  the  way,  bnt  was  soon  leffe  behind  to  follow  on  at 
leimre  with  his  brother-in-law.  After  crossing  the  Lemawog  seven 
times  we  ascended  a  hill,  arriving  at  Ginambor  Bundoh  village  at  8  A.M., 
sod  then  crossed  the  Si  Damit  nine  times,  arriving  at  Bungus  Manuntun 
viUage  at  11.45  A.M.  From  here  to  Madang  we  had  simply  to  wallow 
along  a  buffalo  path,  occasionally  varied  by  clay  hills,  arriving  at 
Madang  at  12.45  P.M.  At  4  P.M.  Pangeran  Sabbudin  and  I  borrowed 
Ahmat's  "gobang"  (dug-out),  and  paddled  down  to  Tapakawn.  The 
others  walked  vid  Tegas  HiU  to  reach  the  same  viUage,  only  eighty 
however,  arriving  that  nights 

Next  morning  the  river  was  in  high  flood,  but  the  rain  had  stopped, 
and,  waiting  till  all  our  men  had  arrived,  we  started  at  8  Several 
times  crossing  tributaries,  we  were  obliged  to  swim  and  wade  breast-deep ; 
but  nothing  seemed  to  delay  ns,  and  in  four  hours  we  had  traversed  the 
distance  between  Tampakawn  and  Tand,  the  Government  station* 

APPENDIX. 

« 

There  is  little  doubt  but  that  the  Tampasuk  route  to  Kinabalu  is  the 
longest^  and  by  no  means  the  easiest 

The  following  plans  of  march  may  be  of  assistance  to  others  wishing 
to  explore  the  mountain,  and  I  have  proved  that  coolies  are  easily 
obtainable  in  Ttiaran,  but  not  in  Tampasuk  even  for  high  wages 

Lahuan  to  (Java  Island,  by  s.s.  **  Paknam,"  eight  hours,  or  by  s.c. 
*'  iiujang  Baraiii,"  under  special  favoiir  of  Mr.  A.  H.  Everett,  the  Consul 
for  Sarawak,  or  by  boat,  two  days'  sail. 

Gaya  Island  to  Borongis,  Tuaran  vi/i  Mengkabong,  by  boat  six  hours, 
and  across  plain  to  Buntai,  two  hours'  walk. 

Buntai  village  to  Sinilau  village,  3^  hours*  walk ;  hilla 

Sinflau  village  to  Bungol  village,  8^  hours'  walk;  hills. 

BuDgol  village  to  Labong  Labong  village,  3|  hours'  walk ;  hills. 

Labong  Labong  village  to  Kian  village,  2|  hours'  walk;  hills. 

Or, 

Gaya  Island  by  boat^  to  Qovemment  station,  Tuaran,  six  hours. 
Station  to  Madang  village,  eight  hours,  flat  walking. 
Madang  village  to  Lemawng  village,  6  hours,  flat  walking,  and  hill 
walking. 

Lemawng  village  to  Tambatuan  village,  five  hours;  hill  (on  the 
Tampasuk  river). 

Tambatuan  village  to  Labong  Labong  village,  five  hours ;  fiat  (on  the 
Tampasuk  river). 

Labong  Labong  viltoge  to  Kian,  2|  hours ;  hill  (on  the  Tampasuk 

river). 

The  first  route  is  the  quicke^^t  by  a  day,  and  requires  no  crossing  of 
rivers  between  the  Toaran  and  Tampasuk,  whereas  in  the  latter  several 
have  to  be  forded. 

VOL.  IIL  2  * 
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THE  KELATIONS  BETWEEN  COMMERCE  AND  GEOGRAPHY. 
By  Hugh  Egbert  Mill,  D.Sc,  F.B.S.E. 

(Iniroehdory  Ledure  io  ih  Class  of  Industrial  ami  Commeraal  Gtognphf 

in  ihe  SeruO-fFaU  CoUege.) 

The  latter  part  of  the  nineteenth  century  differs  from  all  pr  (cdin: 
epochs,  by  the  high  differentiation  of  its  activities,  exiiil>ited  as  division 
of  labour  in  industry  and  as  specialism  in  science.  The  two  spheres, 
although  polar  in  their  objects,  are  vet  most  intimately  related  at 
every  point.  Every  department  of  industry  is  reforming  its  methods, 
endeavouring  t-o  work  with  less  waste  and  to  more  purpose.  To  effect 
this  there  must  l>e  an  intelligent  comprehcn.sion  of  the  end  in  view, 
perfect  knowledge  of  the  material  worked  upon,  and  power  over  the 
means  employed.  It  is  the  part  of  .science  to  ascertain  all  the  essential 
facts,  not  primaxily  f or  the  benefit  of  the  industrialist,  but  for  the  advance^ 
ment  of  human  knowledge  ;  and  it  is  the  duty  of  science  to  place 
freely  at  the  disposal  of  those  who  are  reatly  to  apply  it  all  the  infor 
mation  that  has  been  accumulated.  Hence  it  cornea  tliat  each  o(  tiie 
more  important  departments  of  indiistiy,  in  producing,  mannfactiuin^ 
and  transporting  material,  ia  intimately  aasociated  with  some  apedal 
branch  of  science,  the  two  mutnally  supporting  and  extending  aadi 
other.  The  Tarioua  btanchea  of  adenoe  and  of  industry  interlnoe  in  con- 
tinually subdividing  ramificationa. 

The  Britiah  public  is  now  awake  to  the  importance  of  thia  fact— 
most  other  nations  awakened  to  it  a  generation  ago—and  teehninl 
instruction  is  being  forwarded  with  the  seal  of  one  who  has  been  i 
sluggard  and  who  ridea  apace.  The  importance  of  a  workman  being 
acquainted  with  the  scienttfie  basis  of  his  handicraft  cannot  be  over 
estimated,  he  not  only  does  his  work  better,  but  he  may— erea  in  tkii 
age  of  highly  developed  processes — help  to  improve  the  applications 
of  science,  to  discover  new  facts  which  advance  the  powers  of  research,  and 
in  no  lopg  time  prove  fruitful  in  fresh  applications.  Everywhere  the  rule 
of  thumb  is  giving  way ;  the  balance,  the  burette,  and  the  thermometer 
regulate  manufacturing  procesaes ;  but  this  has  not  happened  until  the 
necessity  for  it  appeared.  Priestley's  experiments  on  fixed  air  were 
stopped  a  century  ago,  because  the  brewer  who  had  allowed  him  to  mnkp 
observations  on  his  vats  thought  that  the  experiments  spoiled  the  beer 
Pasteur's  more  complete  following  up  of  similar  researches  revolution 
ised  brewing  and  made  it  a  branch  of  science.  The  specialist-  in 
industry,  as  in  science,  press  ever  deepei-  into  their  ever-narrowini: 
grooves,  until  to  ordinary  men  they  sink  from  sight  like  the  canon  river^ 
of  a  high  tablcdand.  The  philo.sopher  .surveys  from  an  eminence  the 
network  of  lu vines  in  which  scientitic  specialists  are  at  work.   He  traces 
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their  movemflnti^  generalisesi  combines,  and  organises  the  whole,  yet 
he  does  not  profess — or  he  does  but  profess — to  be  profoundly  learned  in 
eich  department  That  perteiiu  to  the  epeciallst;  the  generalising 
philosopher  is  content  with  an  accurate  and  wide  knowledge  of  the 
enential  elementary  principles,  and  the  outstanding  facts.  In  much  the 
same  way  the  merchant  overlooks  the  lab5'nnth  of  industry,  and,  without 
complete  knowledge  of  all  the  processes,  he  generalises  and  directs  them. 
He  may  not  know  the  precise  change  in  the.  s]>eetnim  that  warns  the 
steelmaker  to  turn  off  the  air-blast,  and  empty  tlie  converter;  but  he 
mnst  have  a  general  knowledge  of  the  process  of  steel-making  if  he  deals 
in  metals.  He  may  not  know  how  the  master  of  his  ship  fixes  position 
at  sea,  nor  how  tlie  Mercator  diffei^s  from  the  great  circle  course  on  each 
ocean-route,  but  he  should  certainly  know  enough  about  navigation  to 
estimate  the  proba}>le  length  of  a  voyage.  He  may  unl  know  much  about 
anthropology  or  jihilology,  but  he  must  kunvv  somethitig  of  the  manners, 
the  customs,  and  the  languages  of  the  peoi»ic  with  whom  he  trades.  Such 
examples  might  be  multiplied  to  infinity.  No  one  will  question  that 
commerce  is  as  important  as  industry,  collection  ami  disuibution  as 
necessary  as  production ;  but  while  the  energies  of  the  most  powerful 
uiiiids  have  been  devoted  to  the  improvement  of  processes,  and  the 
technical  education  of  workmen,  little  has  been  attempted  to  systematise 
the  priuciplee  of  eonmeree,  or  iiutfact  merehants  and  their  derka  in  that 
wicfer  but  aocurato  general  knowledge  which  is  of  primary  importance  to 
them.  It  is  perhaps  supposed  that  the  education  of  "any  schoolboy'' 
enables  him  to  become  a  man  of  business  by  simply  acting  under  the 
gnidaace  of  those  already  engaged  in  commerdal  work.  But  it  is  becom^ 
ing  i^ner  every  day  that  not  only  ia  a  knowledge  of  modem  languages, 
of  arithmetic^  and  of  nominal  geography  neceesaiy ,  but  some  acquaintance 
with  political  economy,  history,  and  physiography  as  weU. 

It  is  the  part  of  Industrial  and  CSommerdal  Geography  to  supply  in  one 
department— «nd  that  perhaps  not  the  most  important—the  want  that  is 
so  patent ;  and  at  the  outset  it  is  well  to  explain  how  much  is  included 
under  this  name.  It  is  not  easy  to  define  in  few  words  a  subject  that  is 
so  far-reaching  and  so  general,  and  the  formulation  of  which  has  as  yet 
scarcely  been  attempted. 

Geography  is  the  science  which  treats  widely  of  the  earth  as  the  home 
of  man,  taking  account  of  all  the  varieties  of  configuration  of  the  land 
and  water  sur^e,  of  the  natural  and  political  divisions,  and  all  the  con- 
ditions resulting  from  these.  Commercial  and  Industrial  Geography  only 
includes  so  much  of  the  general  scheme  as  has  a  direct  bearing  on  the 
distribution  of  the  products  of  value  to  mankind,  and  the  means  of 
rendering  them  available.  Commerce  is  a  channel,  fed  by  ^the  wide- 
spn'ad  springs  draining  areas  of  production,  flowing  into  the  great 
trade  centres,  and  re-issuing  in  numl)erlpss  streams  U)  the  regions  of 
consumption.  In  its  primitive  form  it  is  simply  the  process  of  ex- 
changing surplus  commodities  for  otiiers  of  a  different  kind,  and  forms 
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S  natural  and  necesairy  ftocompanimeDt  to  division  of  labour.  The  nal 
cause  determining  all  th»  oomplicatod  modern  developments  of  the  conh 
mercial  world  is  that  commodities  aro  bo  abundant,  or  that  they  can  be 
made  so  abundant,  in  some  places  as  to  be  unnecessary,  or  at  least  siiper- 
flnoiis,  while  in  other  places  they  arc  necessary  or  of  value.  Hence,  at  the 
outset,  t'A'o  great  and  distinct  branches  of  science  aro  required  to  throw 
liirht  upon  the  relations  of  commerce.  Physiography  to  show  why  products 
occur  naturally  in  one  p\wce  and  not  in  another,  and  Economics  to  define 
value  and  equivalence  of  exchange.  The  two  are  of  equal  importance. 
The  Society  of  Arts'  Syllabus  of  Commercial  Education  gives  tlu:^ 
definition : — 

"Commercial  Geography  treats  especially  of  the  pnin  ijtal  placts  in 
which  trade  originates,  and  of  the  varieties  of  produce  characteristic  of 
each  ;  of  distances,  routes,  and  ordinary  modes  of  transit  or  conveyance 
to  important  markets ;  of  different  currencies,  weights,  and  measures,  with 
English  equivalents.  In  its  widest  range  it  comprises  saoh  portions  of 
mitural  histoiy  and  of  the  applied  sciences  as  are  neccsssrjr  for  the  ccrrecfc 
classification  and  commercial  appreciation  of  raw  prodnce  of  evety  kind" 
Dr.  Yeats,  practicallj  the  only  English  writer  on  the  subject^  says: 
"Commercial  Geography  differs  from  political  in  giving  precedence  to  the 
distribution  and  the  utilisation  of  raw  materials  or  of  goods.  It  auns  at 
showing  a  merchant  where  and  when  what  be  wants  can  best  be  had, 
whether  com  or  cotton,  timber  or  wool ;  and  also  where  that  which  fas 
offers  is  most  likely  to  be  introduced  to  advantage.  It  helps  the  ship- 
owner to  see  what  produce  is  accumulating^  and  where  freights  may  fairly 
be  expected."  * 

Mr.  Kenric  Murray,  in  his  recently  published  book,*  restricts  the 
scope  of  Commercial  Geography  to  the  study  of  the  economic  distnhu' 
tion  of  commercial  products  in  undeveloped  conntries." 

The  position  of  manufacturing  centres  with  reference  to  areas  of 

production  is  a  fact  of  the  first  importance,  and  the  conditions  leading  to 
the  proximity  of  tliese  or  to  their  separation  are  de.serving  of  consideration. 
The  relation  of  commerce  to  geography  has  lieen  most  intimate  in  the 
histor}"-  of  exploration,  .unl  hy  studying  this  we  may  both  ol<t:n'n  a  clear 
understanding  of  the  prin(-i[)lcs  of  commerce,  and  realise  tlie  gradual 
process  through  which  the  fabulous  and  the  monstrous  were  dispos6ei«.e<ii 
from  the  geographical  mind,  and  clear,  accurate  conceptions  substituted. 
There  are  two  great  nuxiii}  ing  influences  which  affect  Commercial  Geo- 
graphy unequally — the  physical  and  the  political  conditions  of  various 
countries.  The  physical  is  iilw  ays  the  greater  power,  although  occa.sionallr 
for  a  short  time  the  political  element  lias  had  the  predominating  influL-ricc. 
*  Those  are  hardly  suflB.ciontly  brought  out  in  the  definitions  we  have  cited 
above. 


*  Recent  and  Existing  Commerix  :  London,  1887,  p.  vii. 

*  Cmmiereidl  Oeography,  London  (not  datedX  pnblithed  1887,  p.  1. 
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There  are  nomberleM  wajra  of  drawing  near  and  breaking  in  upon 

every  special  department  of  knowledge,  much  more  apon  any  general 
field  such  as  thie.  The  first  to  suggest  itseU  is  the  natural  or  historical 
method,  tracing  growth  and  development ;  another  is  the  actual,  staiisticai 
or  geogF^hical,  taking  up  each  region  in  detail,  and  studying  ita  ezporta 
and  imports;  a  third  is  to  consider  the  raw  |Mroducta  ol  commeroe 
individually,  and  trace  their  distribution  in  various  countries,  their 
|>r<^iluction,  manufacture,  and  the  .special  commerce  to  which  each  gives 
rise  ;  and  there  is  the  complete  method  of  ascerLaiiiiiii:  tlio  underlying 
principles  of  production,  trans})ort  and  consumption,  with  tho  rmiditions 
modifying  tlu'sc,  th^n  flcducing  conclusions  iu  a  theoretical  niLiiJin'r,  and 
modifying  tliem  by  coni])ari.son  and  actual  observation.  It  may  not  be 
possible,  in  a  short  course  of  lectures,  to  lolluw  any  one  of  these  methods 
in  its  entirety ;  or  to  pay  equal  attention  to  all  the  subjects  which  shoidd 
be  treated.  It  may  help  to  give  an  idea  of  the  general  relations  of 
Geography  and  Commerce  if  we  at  first  consider  them  hi.storically. 

Two  motives  which  lead  to  exploration  of  unknown  regions  have 
from  all  aitLi<juity  been  the  same — the  desire  for  jzain  and  the  love  of 
power.  The  former  drew  caravans  of  merchants,  with  their  wai'es  for 
exchang* ,  across  pathless  deserts ;  tempted  them  down  unknown  rivers ; 
even  led  them  out,  creeping  from  point  to  point,  along  the  shores  of 
the  vague  and  terrible  eea^  This  led  also  to  the  raids  by  land  and  sea 
of  those  who  had  no  commodity  save  personal  courage  to  offer  in  return 
for  the  coveted  goods,  who  consequently  adopted  the  old  and  aimple  plan 
of  taking  whatever  could  not  be  kept  from  them.  The  separation 
between  l^itimate  commerce  and  plunder  was  slender  in  early  ages; 
now  it  is  aupposed  to  be  very  suhetantial.  The  lust  for  power  led 
armiea  into  regions  and  through  dangers  that  no  other  influence  was 
strong  enough  to  make  men  dare.  Even  in  our  own  day,  the  warships 
of  the  great  nations  may  be  seen  hovering  round  the  few  unappropriated 
islands  of  the  sea,  jealously  watching  each  other  for  the  first  chance 
of  swooping  down  upon  the  prey.  No  wonder,  then,  that  there  waa 
some  hard  fighting,  when  continents  stretched  in  unknown  vastness 
before  Alexander,  and  when  new  worlds  in  the  west  and  east  opened  up 
to  the  view  of  the  monarchs  and  adventurers  of  Spain  and  PortU{^. 
Two  other  agencies  there  are,  of  more  recent  date  and  nobler  purpose, 
to  which  much,  if  not  most,  of  our  modem  completeness  of  view  over  and 
through  the  oceans  and  continents  may  be  traced — missionary  zeal  in 
spreading  religious  truth,  and  scientific  intrepidity  in  daring  all  dangers 
for  the  sole  sake  of  knowledge. 

It  is  with  one  division  of  the  first  and  most  far-reaching  influence 
that  we  are  to  de;il  at  present.    Commerce  has  never  flagged,  never 
scrupled  to  take  advantage  of  the  other  methods,  and  the  history  of 
commercial  ex[>lonition  is  one  of  sostained  interest  from  the  dawn  of  • 
civilisation  till  now. 

In  early  times  many  things  retarded  geographical  knowledge.  There 
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was  no  means  of  determining  position  except  by  a  rough  measurement 
of  distance  traversed,  tborr  were  no  regular  records  kept  of  the  journey- 
inga  of  tlic  caravans  and  galleys;  and  neither  the  disputations  of  the 
Middle  Af_!es  nor  the  more  sober  methods  of  modem  research  can  now 
determine  the  sites  of  Ophir  and  Tarsliish,  whence  King  Solomon's 
navies  brought  him  "great  store  of  alning  trees  and  |>recious  stones," 
"gold  and  silver,  ivory,  and  apes  and  pcacorkf?"  There  is  reason 
to  believe  that  at  an  early  age  the  Phanicians  traded  to  India,  partly 
by  cai  iivan  on  land,  j)artly  by  a  route  which,  if  they  really  used  it, 
reUects  much  credit  on  their  power  of  appreciating  and  utilising  nalmal 
advant*45es.  It  is  said,  they  made  up  caiavans  at  Tyre  or  Sidon,  travelled 
eastward  to  the  Euphrates,  sailed  down  that  river  to  the  Persian  Gulf, 
aad  along  the  coast  to  India ;  then,  taking  advantage  of  the  north-east 
monsooD,  they  crossed  the  Indian  Ocean  to  the  shores  of  Upper  Egypt, 
where  a  short  land  journey  enahled  them  once  more  to  take  ship  on  the 
Kile,  descending  which,  they  were  enabled  to  return  by  sea  to  thsir 
port  of  departure.  Phoenicia  was  long  the  great  maritime  nation  of 
the  East ;  its  commie,  meeting  with  the  competition  of  the  new  and 
stronger  Hellenic  civilisation,  was  gradnally  compelled  to  go  further 
afield,  beyond  the  pillan  of  Hereulea  Spain  was  not  the  goal  of  the 
Phoenicians;  they  pushed  northwards,  croesing  the  Bay  of  Biaeay, 
and,  mining  tin  in  Britain — possibly  even  digging  amber  on  the 
shores  of  the  Baltic— brought  back  these  products  of  the  North  to 
mix  in  the  markets  of  Tyre  with  the  gems  and  precious  metals  of 
India.  The  supremacy  of  Phoenicia  gave  place  to  that  of  its  culony 
Caithage,  which  held  its  own  against  the  Greek  trade  of  Corinth 
until  the  Romans  subjugated  both.  Throughout  the  Roman  period,  and 
after  the  decline  of  the  eminre,  the  Mediterranean  remained  the  seat  of 
trade,  and  Venice  and  Genoa  rose  in  power.  In  the  Middle  Age*!  a 
rival  route  from  India  passed  through  Khiva  and  Novgorod  to  the 
Baltic,  whence  the  Northmen — more  celebrated  for  their  ntore  congenial 
ex|>editionH  of  piraey  and  plunder — distributed  it  thnmgh  northern 
Eurojje.  The  discovery  of  America  by  the  Northmen  in  the  ninth 
century  was  an  incident  Avithout  any  influence  on  trade  or  on  politics, 
and  soon  forgotten  ;  but  a  niuinentous  time  was  at  hand.  Europe  wa^ 
awakening  from  its  mcdia  val  sleep.  A  number  of  northern  towns, 
banding  themselves  together  in  tlu^  Hanseatic  league,  advanced  commerce 
by  pursuing  it  systematically,  protecting  themselves  by  fighting  when 
necessaiy — ^and  in  that  age  of  insecurity  that  was  often  the  case.  The 
leading  naval  powers  were  still  on  the  Mediterranean ;  but  HoQand,  with 
the  Zuyder  Zee  now  opened  to  the  ocean,  was  preparing  to  take  its 
place  in  the  maritime  world. 

In  the  first  quarter  of  the  fifteenth  century,  the  Mediteiranean  was 
in  very  truth  the  centre  of  the  known  earth :  to  the  west  lay  the  awfol 
Atlantic,  barred  even  along  the  African  coast  by  superstitious  feart;  to 
the  north,  the  west  coast  of  Europe  and  the  Baltic  were  thoroq|^/ 
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knowiv  Iceland  was  oceaaionaUjr  ▼uited  hj  tlw  Venetians.  To  tlie 
east  wen  the  luxuries  and  ricbes  of  India,  Imt  the  path  to  them  led  past 
the  pirate-haunted  coasti  of  North  Africa,  and  overland  through  E^pt  to 
the  Bed  Sea.  The  difficulties  in  the  way  were  bo  great  that  few  men 
visited  India  from  the  west.  Cathay  was  a  traditional  region  in  the 
extreme  east,  of  which  little  was  known.  India  was  the  dream  of  the 
merehant)  and  to  reach  India  by  a  direct  sea  Toy  age  was  the  great  com- 
mercial problem  of  the  da}'.  Prince  Henry  of  Portugal,  a  man  whose 
name  we  should  Jelight  to  honour,  spent  Ids  life  in  furthering  the  ex- 
ploration of  the  West  Coast  of  Africa,  and,  in  Spite  of  much  opposition, 
laid  on  the  waters  the  foundations  of  that  fairy  palace  of  we  alth  and 
power  which  made  the  Iberian  nations  the  envy  and  wonder  of  the  world 
for  a  Imntlrod  3ear.s.  In  1486,  twenty-six  years  after  the  Prince's 
death,  Diaz  reached  the  Cape  of  Good  Hope,  but  feared  to  go  further. 
Ten  years  Inter  Portugal  was  enriched  by  Vapco  da  Gama's  first  voyage  to 
India  round  the  Cape,  and  from  that  time  geographical  discovery  in  the 
£a8t  went  on  liand  in  hand  with  trading  and  plundering.  The  state 
of  the  Mediterranean,  alwaya  dangerous,  became  so  unsafe  in  conseriuence 
of  the  successes  of  the  Turks  in  Europe,  that  trade  practically  deserted 
it,  and  Venice  lost  her  anciont  power. 

In  the  interval  between  the  cxpluiaiion  of  JJiaz  iiud  Vasco,  Columbus 
in  H92,  and  perhaps  Martin  Beheim  before  him,  had  crossed  the  wide 
Atlantic  Columbus  was  certain,  from  hu  own  observations  at  the 
Azores,  and  from  a  study  of  such  maps  as  were  in  existence,  that  India 
could  be  reached  by  sailing  west  The  world  was  tben  supposed  to 
be  much  smaller  than  it  is»  and  the  exaggerated  breadth  given  at  that 
time  to  India  and  Cathay  made  the  sea  voyage  a]>pear  comparatively 
short  Even  at  the  time  of  his  death  Columbus  believed  that  a  way 
would  be  found  through  the  Caribbean  Sea  to  India ;  such  a  way  is  now 
being  made. 

The  American  continents  were  rapidly  delineated  by  snceesBive 
expeditions  nominally  fitted  out  for  trade  and  exploration,  really  for 
plunder.  Ftecious  metals  and  new  products  of  all  kinds  poured  into 
Europe ;  the  valuable  plants  of  Asia  were  carried  to  the  New  World, 
and  til  rove  with  unexampled  luxuriance.  The  Pacific  was  discovered,  the 
world  circumnavigated,  and  for  all  this  magnificent  unveiling  the  greed  of 
gain  in  the  twin  powers  of  commercial  and  piratical  enterprise  is  to  bo 
thanked.  The  Mediterranean  was  no  longer  the  centre  of  the  world. 
The  Atlantic  became  the  highway  of  the  nations.  To  suit  its  new  con- 
ditions navigation  rapiflly  improved,  larger  vessels  were  built,  the  sextant 
was  invented,  charts  were  constructed,  Beaj)ort.s  were  deepened,  and  the 
western  coast  of  Eurojic  soon  became  the  focus  of  the  world's  activity, 
the  outlet  and  inlet  of  all  important  commercial  products. 

The  opening  of  the  sea  route  to  India  was  only  second  in  im|)ortance 
to  the  discovery  of  America,  and  not  until  the  great  powers,  early  in  the 
present  century,  crushed  out  Algerine  piracy,  and  later,  when  the  energy 
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of  Lessepa  pierced  the  iathmns  of  Sues,  did  the  eMtem  trade  partly 
return  to  its  old  channela.  AuBtralU  was  diseoTered  and  eolonued, 
and  the  colonies  in  South  Africa  alone  ensure  that  the  routes  to  the  east 
by  the  long  passage  will  never  he  discontinued.  Ifaritime  discOTcry  u 
now  practically  at  an  end  except  in  the  Polar  seas,  where  comniercia] 
motives  are  not  at  present  strong  enough  to  tempt  adventurers.  There 
was  a  time  wlien  Polar  exploration  was  looked  upon  as  the  key  to  India, 
and  for  nearly  300  years  ship  after  ship,  manned  by  sailors  whose  daring 
has  never  been  surpassed,  and  whose  endurance  has  only  been  exceeded 
by  scientific  exploren,  pushed  northwards,  sailing  into  every  channel  of 
the  ice,  worlcing  always  westwards  in  the  hope  of  discovering  a  north-west 
passage  to  the  Pacific.  Although  such  a  5?ea  road  has  been  kno\Mi  for 
more  than  seventy  years,  no  commercial  use  can  be  made  <>f  it,  on  account 
of  the  dangers  and  uncertainties  of  navigation  in  tho  ice.  The  inutility 
of  another  favourite  scheme — the  discovery  of  a  north-east  passage — was 
fully  realised  by  the  Dutch  Government,  when  Nordenskiold,  in  1882. 
demanded  and  was  refused  the  premium  of  £2000,  offered  by  the 
Netherlands  in  1596  to  whoever  should  find  a  north-east  route  to  India. 
Still  the  accessibility  to  commerce  of  the  North  Siberian  ports  during 
even  a  small  part  of  the  year  is  a  matter  of  some  importance,  and 
]>laces  the  north-ea-st  passage  on  a  different  footing  from  its  less  practical 
north-west  rival.  The  decline  in  the  value  of  whale-fishing  has  taken 
much  from  the  geographical  work  formerly  done  by  whaleis  lu  the 
north  ;  and  as  yet  no  sufficieiiL  mducemeiiL  has  been  found  for  merchants 
to  explore  the  frozen  south. 

The  immense  value  to  science  of  a  knowledge  of  the  Antarctic  regions, 
and  the  difBcnlty  of  moving  those  who  are  able  to  undertake  reseatdi  in 
such  difficult  conditions  has  led  the  scientific  societies  of  Australia  to  enlist 
the  aid  of  commerce.  Bewards  have  been  offered  on  certain  conditions  te 
vessels  which  bring  home  a  caigo  of  any  commodity  from  a  position  somth 
of  60*.  Analogy  with  the  northern  trade,  and  the  known  conditicns 
of  the  south,  would  suggest  that  some  new  areas  of  production  might 
ultimately  be  opened.  It  may  appear  chimerical  to  go  to  the  Antarctic 
seas  for  ivory  j  but  there  is  no  reason  why  the  frozen  mammoths  of  s 
long  past  age  may  not  be  waiting  sealed  up  in  ice  for  the  adventurous 
mariner  to  disentomb :  there  is  a  strong  probability  of  a  profitable  whsle 
and  seal  fishing  being  established. 

Within  the  last  thirty  years  one  of  tho  most  interesting  contributions 
of  commerce  to  scientific  Geography  has  been  the  knowledge  it  has  given 
us  of  the  state  of  the  bed  of  the  ocean.  We  pass  over,  as  too  obvious  to 
require  comment,  the  enormous  development  of  navigation  since  steam- 
power  was  applied  to  merchant  ships ;  now  it  is  with  the  other  marvel  of 
the  century  that  we  have  to  deal — the  submarine  telegraph  cable.  At 
first  when  cables  were  laid  only  in  shallow  water,  or  between  great  con- 
tinents, <lifliculties  arising  from  the  form  of  the  sea-bottom  were  hardh* 
felt.   A  line  of  soundings  at  long  intervals  across  the  Atlantic  sufficed  for 
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all  practical  j)ur})oses  ;  but  when  the  results  of  tliis  experience  were 
applied  along  the  west  coast  of  Africa,  and  towards  the  approaches  to 
oceanic  islands  such  a??  Bermuda,  snapped  cables  repeatedly  taught  the 
necessity  of  more  nnnitious  soundings.  The  problem  of  bringing  the 
precious  wires  from  their  horizontal  |>asItion  at  the  depth  of  two  miles 
or  so,  up  the  side  of  submarine  mountains,  rugged  and  even  precipitous 
in  places,  had  to  be  met  and  solved.  The  close  surveying  necessitated 
in  this  way  showed  that  some  parts  of  the  ocean  abotmded  in  sub- 
marine mountiins  rising  up  from  vast  depths  with  an  abmptness  that 
wiis  never  before  suspected. 

At  prcseut  the  effort  of  commerce  is  less  to  discover  new  fields  of  pro- 
duction of  raw  materials  than  to  open  up  new  markets  for  maoufacturos, 
and  most  attention  is  consequently  being  directed  to  the  interior  ol  the 
great  and  thickly  peopled  continents  of  the  old  worid.  India  and  Cathay 
were  the  merchant's  dream  of  the  past,  and  they  are  in  great  measure  his 
hope  for  the  future.  The  wide  and  continuous  coast-line  under  British 
rule,  from  the  Indus  to  Singapore,  gives  this  country  enormous  advantages 
as  regards  marine  traffic  in  the  east  But  even  with  an  improved  system 
of  inland  navigation  and  increased  freedom  for  trading  in  China,  the 
greater  part  of  that  country  must  remain  inaccessible  from  the  sea.  After 
being  eclipsed  for  ages,  the  overland  routes  through  Asia  must  regain 
importance  if  full  advantage  is  to  be  taken  of  the  ci^acity  for  commerce 
in  the  vast  areas  of  dense  population  in  China.  Such  is  the  opinion  of 
those  best  <|ualified  to  judge  on  this  matter,  and  it  is  obvious  to  all  that, 
if  this  be  the  case,  the  rivalry  on  the  sea,  in  which  Britain  has  long  held 
unquestioned  pre-eminence,  must  give  place  to  a  rivalry  on  land,  in  which 
the  ultimate  success  of  other  powers  may  very  easily  be  secured.  The 
railway-route  surveyed  by  Hallett,  through  Siam  from  Moulmein  ^  to  the 
borders  of  Chinese  territory  in  Yunnan,  would  certainly  secure  advantages 
to  British  commerce  such  as  no  other  pathway  could  offer,  and  the  ettorts 
of  Mr.  Colquhoun,  now  lecturing  on  the  subject  in  this  country,  ought  to 
place  the  pro|)Osed  enterprise  in  a  favoural)le  light  before  practical  men. 
The  railways  of  Kussia  are  slowly  crrei>ing  further  east.  They  stretch 
across  the  va.st  san(l\-  dp^erts  of  the  Transcaspian  district  to  Samarcand 
in  the  south,  and  we  cannot  e\[)ec  t  that  the  great  northern  plain  oi  Asia 
will  long  be  neglected  in  this  resf)ect. 

Inland  carriage  cannot  as  yet  be  accomplished  on  a  scale  comparable 
to  that  effected  ]>y  shipping.  Canals  are  slow  at  the  Ijest — in  winter  they 
freeze  in  the  north,  in  summer  they  dry  up  in  the  south  ;  rivers  have 
similar  drawliacks,  and  railways  recpiire  engineering  works  on  such  an 
extensive  scale  as  to  lie  undertaken  only  where  traffic  is  assureil.  li  the 
late  Professor  Fleeming  Jenkin  s  scheme  of  Telpherage  were  to  become 
a  commercial  success,  pioneer  lines  could  be  laid  out  as  easily  as  an  over* 
land  telegraph,  and  electric  carriage  on  land  would  soon  vie  with  steam 
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tnin8jx)rt  at  sea.  The  i^eogiapliical  exploration  of  gicut  continents  is 
a  slow  process,  and  much  yet  remains  to  be  known  rcj:?arding  the  in- 
terior of  all  the  largo  laiid  masses  of  the  globe.  In  the  New  World 
this  exploration  is  made  comparatirely  easy,  for  the  conditions  of  rapidly 
extending  population  make  it  poariUe  first  to  lay  out  a  railway  line,  and 
then  to  form  eitiee  along  the  route  to  maintain  it  by  their  traffic  The 
Pacific  railways  of  the  United  States  and  of  Gknada  are  enterprises  which 
have  done  a  great  deal  to  place  our  geographical  knowledge  of  ^America 
on  a  definite  basis.  Commercial  exploration  in  Africa  is  continually 
driying  inland  new  lines  of  traffic  to  tap  the  stores  of  the  interior,  and  to 
open  channels  through  which  European  manufaetures  may  be  poured 
into  the  heart  of  the  ocmtinent  Germany  is  the  great  power  in  this 
region,  and  British  trade,  unless  it  too  is  supplemented  by  f nr  iwmng 
and  experienced  explorers — commercial  travellers  in  the  highest  sen^— 
will  soon  be  comparatively  inconsiderable  except  in  the  colonies^  and  at  a 
few  points  on  the  coast 

We  see  how  in  the  past,  expanding  commeroe  has  beaten  upon  the  coo- 
fines  of  the  world,  until  these,  opening  out,  revealed  new  regions  across 
the  waves.  We  see  how  exploration  and  calculation  gave  true  knowledge 
of  the  form  and  size  of  the  globe,  and  showed  the  shortest  route  from  one 
point  on  the  surface  to  another  ;  how  conditions  of  climate  made  some  of 
these  a  permanent  impossibility ;  how  political  transitions  inter|>'>>e(l 
temporary  barriers  across  otlicrs;  and  how  the  redistribution  of  the  centres 
of  trade  followed  naturally  on  tlie  re  arrangement  of  the  channels  of 
commerce.  Finally  we  see  that  the  problem  of  sea  curriage — to  the  ancient 
world  insuperable — has  been  fully  solved,  and  that  the  rate  of  progress 
in  the  imniediate  future  must  dejx^nd  on  improvements  in  inland  traus- 
port  by  rivers,  canals,  and  railways ;  all  bein-.;  of  course  worked  in  con- 
nection \*ith  the  existing  ocean  routes,  or  with  those  that  may  result 
when  all  the  isthmuses  that  can  be  severed  are  cut  by  canals.  Trade  has 
now  many  centres,  and  its  influence  connects  all  parts  of  the  world  in  a 
network  so  dose  that  it  is  unlikely  that  the  future  will  see  any  such  great 
changes  as  tbe  psst  has  witnessed.  One  centre  may  rise  or  fall  in  com- 
parison with  another,  but  commerce  will  hardly  be  forcibly  diverted  in 
permanency  from  its  present  channels.  The  same  principles  lead  us  to 
see  how  special  industries  are  localised  m  particular  places*  Towns  arise 
in  strict  obedience  to  easily  traced  laws,  and  when  it  happens  thai  manu- 
factures are  carried  on  at  a  distance  alike  from  the  source  of  the  raw 
material,  and  the  destinatitm  of  the  products,  these  principles  furnish  a 
sufficient  reason,  or  show  that  the  reason  no  longer  exists,  and  that  the 
practice  should  be  changed. 

To  illustrate  another  method  of  approaching  the  subject  of  Industrial 
and  Commercial  Geography,  and  to  indicate  how  numerous  are  the  con- 
ditions which  have  to  be  taken  into  account,  I  may  take  up  one  trade 
material,  and  follow  the  main  points  in  its  history  to  the  present  da}. 
Claaaical  authors  in  the  time  of  Alexander  the  Great  refer  to  sugar  as  a 
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kind  of  vegetable  iioney  found  in  reeds  growing  in  Asia  :  "  sweet  cane  " 
is  mentioned  by  Jeremiah  and  Isaiah  as  coming  from  a  far  coimtry ;  but 
there  is  no  proof  tliul  this  sweet  cano  was  sugar.  In  the  time  of  the 
Ci  u^iades,  the  capture  of  camels  loaded  wiili  manufactured  sugar  occasion- 
ally gladdened  the  camps  of  the  Christians,  and  at  that  time  Arab 
phyuciani  had  long  uiad  it  as  a  medicine.  The  original  habitat  of  the 
sugar-cane  teems  to  be  the  regioii  between  Bengal  and  Cochin-China. 
The  cane  was  introduced  by  the  Arabs  into  all  the  Heditemnean 
ooontriea  on  whieh  they  seeured  a  footing;  and  thus  MoroccOi  Sicily, 
and  Spain  were  planted  early  in  the  Middle  Ages.  The  limit  of  cul- 
tivation was  about  40*  N.  kt^ ;  farther  north  the  dimate  was  too  seTere^ 
and  the  plant  did  not  liva  Yenioe  became  the  great  emporium  for  sugar 
in  the  Middle  Agea^  and  in  1319  it  is  recorded  that  100»(K)0  lbs.  were 
shippsd  thence  to  London.  Tho  Spaniards  planted  the  cane  in  Madeira 
in  1420,  and  as  soon  as  the  West  Indies  were  disooyered  they  carried  it 
there,  San  Domingo  receiving  the  first  instalment  in  1494.  The  soil  and 
climate  were  so  favourable  to  the  growth  of  the  Asiatic  grass  that  early 
in  the  sixteenth  century  most  of  the  islands  and  a  great  portion  of  tropical 
America  waved  with  its  feathery  plumes,  and  sugar-making  on  a  scale 
of  rough  extravagance  became  the  staple  industry.  During  the  eighteenth 
centaury  nigar,  from  being  an  occasional  luxury,  became  a  necessity  in 
civilised  life.  The  fashion  of  tea-drinking,  which  formed  such  a  feature  of 
the  age,  consumed  the  greatest  quantity  ;  and  the  rate  of  increase  in  its 
use  may  be  gauged  from  the  fact  that  in  1700  the  imports  into  Great 
Britain  were  10,000  tons,  and  in  ISOO  as  much  as  150,000.  In  1885 
tho  imports  had  risen  to  the  enormous  amount  of  1,100,000  tons,  and 
their  value  in  188G  was  £10,000,000,  a  falling  oil"  from  three  years  before, 
when  it  was  £25,000, ('00.  These  statistics  ajipear  to  show  a  progressive 
development,  but  the  vicissitudes  of  the  sugar-trade  were,  and  are,  very 
remarkable.  In  the  first  place,  slave  labour  was  required  to  cultivate  the 
West  Indian  pUuitatious;  tho.  national  conscience  in  Britain  became 
roused  to  the  enormity  of  this  infringement  of  the  rights  of  man,  and, 
when  at  length  in  1833  slavery  was  abolished,  the  con<Ution  of  the  West 
Indian  estates  became  very  critical.  The  old  wasteful  processes  produced 
raw  sugar  of  the  coarsest  description,  which  was  shipped  to  Europe,  and 
refined  before  coming  into  the  market  for  consumption.  The  soil,  origin* 
ally  so  fertile,  gradually  became  exhausted,  and  to  add  to  the  thronging 
difficoltieSk  a  new  and  formidable  rival  appeared  in  Europe.  In  the  revival 
of  chemistry,  which  preceded  the  French  Revolution,  every  natural  product 
was  analysed,  and  sugpur  was  found  in  the  juice  of  many  plants.  In  1747 
Marggraf  detected  it  in  great  abundance  in  the  beet  and  other  fleshy  roots, 
tnd  in  1801  a  factory  for  manufacturing  beet-sugar  was  opened  near 
Breslau.  The  sugiur  (saccharose)  is  chemically  identical  with  that  of  tho 
eane,  a  variety  difi'ering  entirely  from  grape-sugar  or  glucose,  into  which  it 
can  be  turned  by  chemical  means,  but  from  whicli  it  cannot  readily  be 
obtained.  In  1806  Napoleon  instituted  a  blockade  under  the  Continental 
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System,  prohibiting  tnido  with  Britain  from  any  Continental  port ;  and  in 
1807  the  Britisli  Government  rG])lie(l  by  the  Orders  in  Council  prohibiting 
trade  with  any  port  occupied  by  the  French.    This  state  of  matters  con- 
tinued until  1814,  paralysing  commerce,  but  leading  to  enormous  develop- 
ment of  Continentiil  manufactoreB ;  and  the  beet  beeame  the  great  sotuce 
of  sugar  in  France  and  Gtennany.   Althcfugh  after  the  peace  of  1S15  Ht 
use  declined,  it  was  revived  in  Qermany  in  1830 ;  and,  after  dow  progress 
to  1840,  beet  fanning  increased  in  importance  and  prodnctiveneaB  by 
enormous  strides.   Selective  cultivation  increased  its  sugar-bearing  quali- 
ties ;  its  culture  was  regulated  with  scientific  exactness  to  the  smaUeot 
detsil,  and  constancy  of  composition  and  character  ensued.  At  present 
the  cultivation  of  Bugainauie  is  being  carried  on  with  renewed  vigour  initi 
eastern  home,  India.  Java,  and  the  East  Indian  lelands  generally,  produce 
laiige  quantities.  It  has  taken  firm  hdd  in  Africa  and  Australis;  in  fact,  in 
Queensland  sugar  is  now  an  export  second  in  value  only  to  wool.  Were 
it  not  for  this  increase  in  the  southern  hemisphere,  the  days  of  the  hiitori* 
cal  sugar-cane  would  he  numbered.    Not  only  did  the  beet  sugar  manu* 
factured  in  1884  85  amount  to  2,546,000  tons,  as  against  2,260,000  of  cane, 
but  it  was  proved  by  experiments  in  the  same  year  that  beets  for  sugar 
making  formed  a  more  paying  crop  than  wheat  in  some  of  the  richeit 
agricultural  districts  of  England.   By  certain  improved  processes  of  mann- 
facture  sugar  is  being  prepared  from  the  sorghum  cane,  and  from  maize 
in  America,  and  the  former  has  been  successfully  cultivated  in  Hungan . 
The  manufacture  is  not  yet  an  assured  commercial  success,  but  any 
advance  in  the  price  of  sus^ar  would  make  it  so,  as  the  plant  has  an 
enormous  geographical  range.    For  many  purposes,  includintr  adultera- 
tion, glucose,  which  is  ])rcj»arcd  in  great  quantities  in  Germany  from 
starch,  is  found  to  he  of  equal  value  with  saccharose  or  cane-sugar,  anil 
very  much  cheaper.    The  attention  of  science  has  long  been  directed  to 
the  synthesis  of  saccharose,  and  in  lUSb  two  CJerman  chemists  announced 
tliat  they  had  eflfected  this  by  passing  an  electric  current  through  a 
mixture  of  starch,  sulphuric  acid,  and  water  ;  but  I  have  been  unable  to 
ascertain  whether  the  process  is  a  commercial  success.    A  new  source  of 
anxiety  {or  the  sugar-irrower  has  arisen  in  the  last  few  years  in  liemsen  s 
ikU'clMrine,  a  substance  obtained  from  coal-tar,  as  different  from  sugar  as 
two  substances  can  well  be,*  but  possessing  the  property  of  intense  sweet- 
ness without  any  nutritive  value.    It  is  made  on  a  large  scale  by  Fahibeig 
in  Germany,  and,  so  far  as  sweetneas  is  concerned,  it  is  nearly  aa  cheap  sa 
beet>sugar — the  price  is  about  300  times  greater,  and  the  sabstsnee 
nearly  300  times  sweeter.   It  is  hardly  likely,  however,  that  this  chemical 
compound,  benzoylorthosulphonic  imide,  will  for  a  long  time  to  come  suc- 
cessfully compete  with  the  natural  product  to  which  we  are  accustomed. 
A  glance  even  so  brief  as  this  shows  us  how  the  substsnce  sugar  has 

'  Pr.  Yents,  in  his  Natural  J/istcry  of  the  Haw  Materials  of  Vominerce,  confound* 
saccharine  with  saccharose,  and  coU!sc<iueut]y  is  led  to  a  very  sanguine  view  as  to  its  succea? 
M  a  nuurketable  product 
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cbauged  in  its  geographical  relations.  At  first  it  was  drawn  solely  from  a 
tropical  plant,  necessitating  conditions  of  labour  from  which  the  conscience 
of  the  nations — not  of  the  planters — ultimately  revolted  ;  then  for  ;i  time 
by  the  chances  of  war  it  was  extracted  from  the  vegetables  of  the  temi)erate 
zone;  exhausted  soils  and  diminislied  labour  in  the  west  drove  the 
reviving  cultivation  of  the  i  ane  to  the  eastern  tropics  north  nrtd  south  of 
the  Equate »r  ;  but  Northern  and  Central  Europe  have  beeuiiie  the  main 
source  oi  supply,  and  possildy  in  the  future  processes  will  triumph  which 
can  proiluce  it  witii  equal  facility  in  all  parts  of  the  earth  from  purely 
inorganic  materials. 

Such  chanji^es  emphatically  leach  the  impurtaacc  to  the  mereliant  of 
scieutifie  foresight  and  historical  retrospect,  and  the  consideration  of  those 
conditions  which,  either  natuiaily  or  when  improved  by  art,  can  produce 
a  desired  commodity.  Every  change  has  been  towards  increased  certainty 
and  uniformity  of  supply.  In  the  great  markets  goods  can  be  imported 
from  Germany  much  more  easily  than  from  South  America  ;  the  manu> 
iactore  can  be  regulated  better,  and  &e  balanoe  of  supply  and  demand 
more  easily  adjusted.  '  The  tendency  in  all  manu&etom  iB  to  nUnquish 
diatant  fielda  for  near  ones,  and  as  f ar  aa  possible  to  subsdtiite  artifieial 
for  natural  sources  of  supply.  Already  madder  has  been  almost  driven 
from  enltivation  by  tbe  preparation  of  its  identical  colonring-matter^ 
alizarine,  from  coal-tar;  indigo  is  similarly  threatened,  and  so  many 
chemists  have  bo  long  been  labouring  at  the  synthesis  of  quinine 
that  that  product  must  soon  be  produced  artificially,  and  cinchona- 
planting  follow  the  way  of  madder-faiming.  It  is  on  viewing  such 
tendencies  that  I  see  the  importance  of  combining  Technology  to  a 
certain  extent  with  Commercial  Geography.  Many  generations  will 
probably  pass  away  before  the  laboratory  and  the  chemical-works  entirely 
supplant  the  farm  and  the  plantation  in  producing  such  things  as 
sugar,  alcohol,  tea,  drugs,  and  dye-stuffs ;  and  in  the  meantime  the 
conditions  of  natural  culture  for  these  in  all  regions  must  be  studied 
more  and  more  attentively,  and  the  methods  of  production  made  more 
and  more  complete  and  economical,  so  as  to  compete  as  long  as  possible 
with  synthesis.  For  this  purpose  a  knowledge  of  the  physical  conditionB 
of  the  earth  is  absolutely  essential ;  and  it  is  even  more  necessary  in 
enabling  a  cultivator  to  recognise  new  products  of  value,  and  to  judge 
when  the  time  has  come  for  placing  all  land  under  the  grand  necessaries 
that  we  can  see  no  prospect  of  ever  producing  ai  titicially.  Grain,  llesh, 
wool,  silk,  cotton,  timber,  nuist  continue  to  bo  raiseil  imlin.'ctly  from  tin* 
earth  through  tlie  agencies  of  vcL'^tation  and  animal  life,  although  it  is 
fjuite  pos>il»le  that  glass,  slag,  and  asbestos  may  some  <hiy  become  a  for- 
midable rival  to  the  textile  tabrics  in  ]noduciug  clothing,  and  wowl  be  as 
unnece^ary  in  the  con??tniction  of  our  liouses  as  it  is  in  building  our  ships. 

Another  purpose  is  to  l)e  served  by  the  stutly  <>f  Applied  Physiography. 
The  absolute  certainty  is  forced  on  on*-  ihat  in  nature  nothing  can  be 
obtained  except  for  its  exact  et^uivaleiit,  that  no  short  cuts  can  be  of  any 
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j)ermaniMit  benefit,  atid  that  any  temporary  advantafre  is  only  gained  at 
the  expense  of  a  far  more  widespread  los??.     The  mixing  of  goods  vnih 
inferior  material  without  mentioning  it ;  speculation  in  commodities  that 
have  no  real  existence  ;  in  general,  the  conception  of  trade  as  a  sphere 
outside  of  morals,  lead  to  brilliant  fortunes  sometimes,  but  in  the  Ion.:- 
run  they  work  incalculable  woe.    No  knowledge,  even  the  most  cnmpiete, 
of  "the  earth  beneath,  and  the  waters  under  the  eartli,"  is  of  permanent 
value  to  liuinanity,  unless  it  is  applied  witli  wisdom,  and  according  to  the 
principles  of  justice.    To  send  to  Africa,  for  the  sake  of  a  slightly  larger 
profit,  a  cargo  of  adulterated  intoxicating  liquor  instea*!  of  a  load  of 
manufactured  cotton,  is  not  only  morally  a  crime — it  is  commercially  a 
blunder ;  perhaps  even  a  greater  blunder  than  the  transport  of  the  first 
load  of  N€gro  daves  to  the  West  Indies,  and  ultimately  to  be  fraaght 
with  ■■  iMWiy  a  penalty*    Mr.  Souient  in  his  admirable  akMeh  of 
Commerce  in  the  BncijdopaB^  JMtomifMi,  dearly  smnmanses  the  modern 
condition  of  things  :     Easy  transport  of  goods  b}-  land  and  sea,  prompt 
intelligence  from  every  point  of  the  compass,  general  prevalence  of 
mercantile  law  and  safety,  hare  all  been  accom^didied ;  and  the  world 
is  opened  to  trade.  Bnt  intellectoal  grasp  of  principles  and  detaxlsi  and 
the  moral  integrity  whidi  is  the  root  of  all  commerdal  snecess,  have  to 
be  severely  tested  in  this  vaster  sphere." 


PBOUEEDINGS  OF  THK  BOYAL  SCOTTISH  GEOGRAPHICAL 

SOCIETY, 

The  Annual  Business  Meeting  of  the  Society  was  held  in  the  Merchants'  Hall, 
Edinburgh,  on  21st  November  at  4.30  p.m.  The  Right  Honourable  Sir  Thomas 
Clark,  Bart.,  Vice-President,  presided.  Mr.  A.  Silva  White,  Secretar>',  submit- 
ted the  Report  of  Council  for  the  past  session,  which,  on  the  motion  of  Principal 
Grant  OgUvie,  aeeonded  by  Sheriff  Mackay»  was  adopted  by  the  Sodety.  Os 
the  conclusion  of  the  Report,  Mr.  William  C.  Smith,  Advocate,  made  the  sugges- 
tion that,  in  addition  to  the  public  meetings  of  the  Society,  others  of  a  more 
domestic  character  might  be  held,  at  which  there  could  be  some  discussion 
amniii^  members  of  tlie  !^«^^ipty  on  jrreat  qiiostinrm  of  Geography.  This  sugg^ 
tiuii  wa.s  received  with  approval  Dr.  George  iSmith  moved  the  first  Resolutioo, 
which  waa  as  follows 


RtUSOLUTIOX  I. 

(I.)  "That  the  President  and  Vice-Presidents  be  re-elected,  with  the  addi 
tion  of  the  following  Vice-Presidents  : — The  Right  Honourable  the 
Earl  of  Campcrdown  ;  the  Right  Honourable  the  Earl  of  Hopetoun. 

(2.)  "That  the  Honorary  Secretaries,  Treasurers,  and  Map-On rator  be  re- 
elected ;  and  that  Mr.  David  Petrie  be  elected  Honorary  Librarian  in 
place  of  Mr.  William  C.  Smith,  resigned. 
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(3.)  "That  in  the  rooni  of  Members  of  Council  retiring  at  this  time,  the 
following  be  elected  Meiul  t  rs  of  Council,  viz.  : — Dr.  Georee  A.  Turner, 
Glasgow  ;  Mr.  Hugh  A.  Webster ;  Mr.  H.  M.  CaUeU ;  Mr.  Jului  Cock- 
bam  ;  Principal  Grant  Ogilvie ;  Sir  J,  N.  OntihbtttMMii,  Glasgow  ;  and 
ICr.  J.  T.  Buchanan  :  and  that  the  following  Memben  of  Coandl  be 
re-elected,  viz.  :— Mr.  James  Currie  ;  Dr.  W.  G.  Blackie,  Glasgow  ; 
Mr.  Adam  W.  Black ;  Principal  Peterson,  Dundee ;  Mr.  David 
Patrick  ;  Dr.  A.  B.  M'Origor,  Glasgow  ;  Dr.  Thomas  Muir,  Glasgow ; 
Professor  Calderw(X)d  ;  Mr.  H.  J.  Younger ;  Dr.  Alexander  Buohan ; 
and  Dr.  Ilujjh  L^liurn." 

This  resolution,  having  been  seconded  by  Colonel  Dods,  wa-s  adopted. 

On  the  motion  of  IMr.  James  Currie,  seconded  by  Sir  Alexander  Christison, 
Baron  Adolf  Erik  Nordenskiold  was  elected  an  Honorary  Member  of  the 
Society.  The  Secretary  read  the  following  short  biographical  notice  of  Baron 
Kordenddold  >- 

"  Baron  Adolf  Erik  Nordeuskiold  was  born  at  Uelsingfors,  the  capital  of 
Finhiid,  on  18th  November  1838.  TTnder  the  tuition  of  hk  fktber,  who  was  at 
the  heed  of  the  Finland  Mining  DepeTtaent»  young  Erik  early  aequired  a  taste 
for  the  kindred  scienoee  of  mineralogy  and  geology.    Having  completed  hie 

education  at  the  Gymnasium  at  Borgo  and  the  University  of  Helsingfors,  he  wfis 
nominated  to  several  appointments  connected  with  mining.  In  1851,  and  ag.un 
ten  years  later,  he  accompanied  Torell  to  Spitsbergen  j  during  the  interval  he  waa 
Director  of  the  2s^ational  Museum  at  Stockholm.  In  1864^  Nordenskiold  headed 
another  expedition  to  Spitxbeigen,  for  the  purpose  of  completing  the  measure- 
ment of  an  areof  the  meridian,  which  had  been  begun  in  1861.  On  this  oooasion 
(1864)  he  mapped  the  southern  part  of  Spitzbergen.  In  IS('>S,  with  the  Govern- 
ment  steamer  Statin,  Nordenskiold  reached  the  high  latitude  of  HT  42'  N.  En- 
couraged by  this  sucre?!'^.  he,  four  years  later,  once  more  visited  Spitzbergen, 
intending  to  spend  tlic  winter  there  and  pu.^li  uii  higher  by  sledges.  But  circum- 
stances prevented  the  original  plaii  being  carried  out,  though,  with  Lieutenant 
Bilender,  he  was  able  to  surrey  part  of  Korth-East  Land. 

^Nordenskiold  next  tamed  his  attention  to  the  North- East  Eusage,  and 
in  187.^  navigated  the  Kara  Sea  to  the  mouth  of  the  Yenisei,  which  river  he 
ascended  in  a  small  boat,  and  returned  home  overland  rii'i  St.  Petersburg.  In 
the  following  yenr  he  aL'siiji  vcnaged  as  far  as  the  Yenisei  and  back,  by  sea. 
These  were,  however,  but  preliminary  trips  to  his  famous  work  in  the  Vaja. 
In  July  1878  he  started  in  that  vessel,  and  doubled  Cape  Tchelyuskin,  the 
northetnmost  point  of  the  Old  World,  and  wintered  in  Behring  Strait,  where  the 
party  were  compelled  to  stayuntil  July  1879.  They  reached  Japan  on  September 
2d  of  the  same  year,  thus  completing  the  North-£ast  Passage.  On  his  return 
to  Europe,  Nordenskitild  was  created  a  baron  (April  1880),  and  received  many 
marks  of  distinction  from  foreign  governments  and  influential  societies." 

The  Secretary  having:  read  to  the  meeting  the  recommendations  of  Council 
in  regard  to  alterations  in,  and  additions  to,  the  laws  of  tlie  Society,  intimated 
that  these  would  be  submitted  to  the  Society  at  a  Special  Meeting  on  the  fol- 
lowing day. 

The  Special  Busineis  Meeting  of  the  Society  was  held  in  the  Merchants' 
Hall,  Edinburgh,  on  the  89d  November,  at  4.80  p.il,  Mr.  James  Ouirie  presiding. 

Mr.  Ralph  Richardson  sulunitted  the  following  recommendations  from  Council 
with  regard  to  alterations  in  and  additions  to  the  laws  of  tlie  Society,  whereof 
notice  was  given  at  the  Annual  Business  Meeting  held  on  the  previous  day  : — 
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"In  Law  L— That  the  word  '  iioyal'  be  prefixed  to  the  words  'Scottiah 

Geographical  Society.' 
"  lo  Law  XXUL— That  the  word  <MTen*  be  Bubetituted  for  the  word  'imia' 
**  And  that  the  following  new  Chapter  and  Laws  be  enacted,  namely 

«  CHAPTER  m 

"  Diplomas. 

"XXXV'I. — The  Council  may  confer  the  ljij)loin;i  of  Fellowi=;hip  on  i>ersons 
wiio  have  rendered  senrices  to  Geography  or  to  tiie  Society  m  foUow^ 
▼if*  :— 

"  (a)  Witkont  Fee,  on  diatingitiahed  travelleti  or  GeographeiBi  or  on 
Honorary  and  Coxiesponding  Members  of  the  Society  who  intimate 

their  willingness  to  accept  it. 
"(6)  On  Ordinart/  Member who  have  paid  a  composition  for  Life 
Membership,  or  who  have  paid  three  Amiuul  Subscriptions  and  are 
not  in  arrear,  on  their  applying  for  it  in  writing,  and  on  payment  of 
a  Diploma  Fee  of  One  Guinea. 
"XXXVIL— Each  Diploma,  after  being  approred  by  the  Council,  ehall  be 
eigned  by  the  Prrsident  or  one  of  the  Vioe-Pre8identB»  and  by  the 
Honorary  and  Aetini:  Sprvctarie.H  of  the  Society. 
"XXXVIII. — Members  who  receive  the  Diploma  sliall  liave  the  privilege 
of  designating  themselves  'Fellowa*  of  the  Society,  nnd  may  use  the 
initials  '  F.R.S.G.S. '  after  their  names  as  long      they  coutiuue  to  be 
memberi  of  tiie  Soeiety.** 
The  recommendations  having  been  read,  the  Chairman  moved  their  adoption. 
Hr.  J.  Y.  Buchanan  eeconded  the  motion.   Tlw  Her.  ^lomas  Downio  took 
exprjition  to  the  manner  in  which  the  diplomas  were  proposed  to  Iv  given  to 
Oniiiiary  Members,  and  moved  that  there  should  be  an  examination  which  such 
members  should  pass  before  being  entitled  to  the  diploma.   Mr.  Alex.  Kirk- 
wood  seconded  this  amendment  to  the  Chairman's  motion.    After  a  du>cussioD 
the  Chairman  put  the  amendment  to  the  meeting,  when  3  voted  for  it  (vi&,  the 
mover  and  eeeonder  and  Sir  Alexander  Christison).  He  thereafter  pnt  his 
motion,  when  St6  voted  for  it ;  he  therefore  declared  the  motion  carried.  Hie 
above  Recommendations  from  Council  thus  became  law. 

The  CIla'jg<nv  Branch  of  the  Society  held  its  Annivtirsary  Meeting,'  in  St 
Andrew's  Hall  on  the  evening  of  22d  Kuvember,  Dr.  \V.  G.  Blackie  presiding. 
Sir  Charles  Bernard,  K.C.S.I.,  late  Chief  Commissioner  of  Burma,  who  this 
year  wa«  invited  by  the  Council  of  the  Society  to  deliver  the  Annivermry 
Address,  delivered  a  lecture  on  Burma :  the  new  British  Province.^  After  the 
lecture,  a  vote  of  thanks  having  been  awarded  to  SirCha  '*  P,enianl  on  the 
motion  of  Sir  James  T5ain,  a  series  of  lantern  slides,  kindly  lent  to  the  Sode^ 
by  Mr.  Henry  Soltau,  were  exhibited  by  the  lime-light  ai»paraturt. 

Sir  Charles  Bernard  repeated  his  address  on  "  Burma  "  at  the  Annivensary 
Meeting  of  the  Society  in  the  Queen  Street  Hall,  Edinburgh,  on  the  evening  of 
the  S4th  November.  Principal  Sir  William  Hnir,  Vice^PiraBideat,  presided. 
The  address,  as  in  Glasgow,  was  illustrated  by  the  lime-light  views  of  Borma 
lent  by  Mr.  Soltau.  Dr.  George  Smith  moved,  and  Mr.  Henry  Soltau  seconded, 
the  vote  of  thanks  to  the  lecturer.  A  })ri(  f  re])ort  of  their  speechef.  and 
of  Sir  Charles  Bernard's  reply,  will  be  made  wlien  the  jiajier  on  "  i;nrnia''is 
published.  Sir  Thomas  Clark  moved  a  vote  of  thanks  to  Sir  William  Muir  tor 
presiding. 
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AFRICA. 

Mr.  w.  Montagu  Kerr  sailed  last  month  for  Zanzibar.  It  is  Mr.  Kerr's  inten- 
tion to  cross  the  continent  of  Africa  from  east  to  west.  The  routf  he  intends  to 
follow  lies  through  Masai  Laud,  ami  pa^^t  the  northern  extremity  of  the  Victoria 
Nyanza  to  Wadelai,  the  headqturton  €»f  JBmin  Pashas  and  bU  present  intention 
is,  we  learn,  to  explore  the  region  of  Lake  Chad,  and  to  reaeh  the  West  Coast 
bj  the  Niger. 

M.DaTtyitori]illMPOooa— Thisexperieneed  and  indefiitigable  African  traveller 
nndertook  as  the  object  of  his  last  journey  to  explore  a  portion  of  the  north  of 

Morocco,  hitboto  almost  entirely  unknown.  The  region  in  question  lies  between 
the  Metliterranean  and  Cape  Et  Taza.  and  extends  over  a  distance  of  200  miles 
in  length.  Of  this  M.  Dureyrier  was  only  to  traverse  about  one-third, 
embracing  the  country  of  the  Izenases,  the  piaai  of  Terifa,  Kebdaua,  and  a 
portion  of  the  country  of  the  Guola  ay^  pl^iQ  of  Terifa,  which  lies  between 
the  mountains  of  Isenases  and  the  hills  of  Kebdana,  outHers  of  the  basaltic 
range  of  Guela'aya,  stretches  down  to  the  Mediterranean.  It  partakes  of  the 
leading  characteristics  of  the  Sahara,  especially  in  respect  of  ita  vegetation ;  and 
it  has  al<^o  moving  sands  and  shotts,  like  those  of  Biskra  in  Algeria.^jS'oc.  de 
Gio<rr.  dt  CEst,  S"*"  Triniestre,  1887. 

Emln  Pasha  in  Monbattn  Country  {continued  and  com'fu'fi'<f).~Xt  Tingasi 
Ernin  Fasha  stayed  several  days,  receiving  the  chiefs  of  the  A-Sandeh  and 
the  Monbuttu  in  audience,  returnini,'  their  visits,  reorganising  tiie  admini- 
btrative  machinery  of  the  country,  and  mailing  all  kinds  of  observations  and 
collecting  specimens.  IWith  his  love  of  natural  science,  which  is  one  of  the 
most  conspicuous  tndts  in  the  character  of  this  very  able  man,  Emin  com- 
bines not  only  the  qualities  of  a  dose  and  accurate  and  painstsJdng  observer 
of  details,  but  also  a  power  of  generalisation  of  no  mean  order ;  such,  in 
fact,  as  we  should  expect  from  a  man  of  his  recognised  administrative  aliility. 
He  8tnte.<»,  with  respect  to  the  iMonl)Uttu  country,  that  the  fauna,  in  its  dib- 
tributiou  aud  iha  general  type  of  its  species,  i^  exat:tly  analogous  to  the  flora, 
which,  as  Dr.  Schweinfurth  eonduded,  does  not  belong  to  the  northern  por- 
tion of  the  East  African  region,  but  xather  to  the  tropical  west.  So  of  the 
zoology,  he  says  :  "Although  a  great  number  of  forms  from  the  nortli  and  east 
find  their  way  into  these  districts  (the  Monbuttu  country),  yet  the  hulk  of 
the  fauna  in  respect  both  of  its  appearance  and  its  aliinities,  is  more  allied 
to  that  of  the  west  and  south.  The  presence  of  the  anthropoid  apes — and,  I 
believe  1  am  right  in  adding,  a  species  of  lemur,  the  appearance  of  Atherura, 
Potamoehointt,  AnomalvruSf  etc,  and  of  quadrupeds ;  the  frequency  of  several 
spedes  of  Turactu  and  Musophaga,  of  XectarinMB  and  J'ri<:ophonis—dSl  this 
proves  coodttsively  that  we  have  entered  the  forest  region.  But  as  the  stepjics 
penetrate  some  distance  into  the  forest  rej^ion,  they  take  their  peculiar  faiinal 
inhabitants  along  with  them,  and  so  it  comes  to  pass  that  the  ^vey  ,S<  /u' :<n-/  /a's 
zonura  is  found  side  by  side  with  the  gay-clad  CorytJuiiXy  and  such  humble 
forms  as  Cantropm  monachm  alongside  of  parroto  and  BueeomdatJ* 

The  return  journey  was  commenced  along  the  same  route  as  that  followed 
in  going  to  Tingasi,  except  that  the  Pasha  himself  made  a  deviation  for 
the  purpose  of  paying  a  visit  to  the  influential  chiefs  Jangara  and  Sanga. 
But  on  reaching  the  neighbourhood  of  Gambari's  village,  he  was  met  by  a 
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messenger  with  the  unpleasant  newa  that  in  the  midst  of  peace  the  Danka 
peoples,  the  Nuehr  aud  Agahr,  had  in  combinatioQ  attacked  the  statioa  of  Kum- 
behk  in  the  Bahr^l'Ghtnl  oonntry,  slain  the  garriaon  and  inhabitutti  and 
earned  oflF  all  the  fire-anus  and  ammnnitLOn  thej  eould  find.  Thia  meatige 

quite  upset  all  Emin's  plans.   Instead  of  proceeding  further  to  the  eaat  tft  be 

had  intended,  havinj:  liad  peoj)le  collected  at  Loggo  for  that  purpose,  he  now 
gent  directing  them  to  return  to  the  north,  whilst  he  himself,  with  on!v  one 
attendaut,  hurried  offdiagoually  across  the  Niam-Kiam  country,  so  as  to  ^.tnke 
the  western  half  of  Makraka.  The  Kibali  or  Well^  was  reached  at  a  point  about 
110  yards  west  of  the  conflaenoe  of  the  Dongu,  being  there  14^  feet  deep  and 
90'  yaida  wide.  An  island  of  some  siae  lies  in  the  river  athwart  the  moiith  of 
the  Dongu.  A  thermometrical  measurement,  taken  under  somewhat  unfavooi- 
able  conditions,  gave  the  altitude  at  this  J5pot  as  2172  feet.  The  native  guides 
under  whom  the  energetic  Pasha  placed  himself  after  crossing  the  Welle  lost  their 
way,  and  led  him  by  a  lung  detour  through  a  country  covered  witii  tall  waving 
grass  the  sharp  edges  of  which  cut  through  even  leather  clothing,  and  plentifully 
studded  with  manhes  and  pools,  to  Bongaeh*s  Tillage,  one  hour  north  of  the 
Dongu.  The  soil  of  this  district  is  mostly  red  ferruginous  day,  containing  niaoj 
conglomerates,  and  in  the  creases  of  the  rumpled  surface  a  muddy  humus 
mingled  with  fine  grey  sand.  North  of  Bongereh's  village  Emin  again  entered 
the  marsliy  country  cut  up  witli  numerous  streams  which  he  had  traveriied  on  his 
way  southward.  This  region  constitutes  a  broad  belt  of  "  infiltration  marsheft," 
lying  along  the  southern  slope  of  the  Makraka  highlands.  The  Akka  was  cros^i 
at  a  point  where  its  steep  hanks  are  13  feet  high,  its  yellow  wateta  65  feet 
wide  and  8  feet  deep.  The  route  then  led  past  the  fiumang^  range,  the  first  step 
upwards  to  the  IMukraka  highlands,  the  foot  of  which  is  washed  by  the  Saiua,S 
tributary  of  the  Mogbomu,  which  flows  into  the  Akka.  Btn  ond  tlie  Sansa,  a 
stream  some  40  feet  wide  and  5  feet  deep,  the  configuration  of  the  country  be- 
came more  hilly  and  the  gneiss  began  to  make  its  appearance.  The  countries  ut 
the  Ahaka  and  Hnndn,  which  were  the  next  traversed,  have  a  rolling  surface 
covered  with  dense  tall  grass,  which  is  so  strong  and  sharp-edged  as  to  he 
almost  impassable  ;  and  the  ridges  and  more  elevated  tracts  are  clothed  with 
almost  impenetrable  jungle.  The  naiTative  breaks  off  with  the  writer's  arrival 
at  the  station  of  Tomaysi  in  the  Abaka  country,  where  he  halted  to  await  hi*: 
people  from  Loego.  In  this  neighliourhood  he  notices  the  large  numlx-r  <( 
laiks  (Geocorap/tm  modestus)  and  yellowhammers  {A'mheriza  stpleuutnatu),  an 
Ambliospizaf  and  a  new  species  of  Lan^roadnu  which  had  only  been  met  with 
before  in  Monhuttu ;  and  a  tree  frog,— a  decided  rarity. 

The  journey  seems  to  have  been  undertaken  in  the  middle  of  what  would  be 
our  summer,  and  the  season  was  one  of  great  rains.  The  streams  were  all 
swollen,  especially  on  the  return,  when  the  Dongu  was  found  to  have  overflowed 
ita  banks  and  llooded  large  tracts  of  the  adjacent  country.  The  principal  part  ot 
the  heavy  precipitation  seems  to  have  fallen  to  the  east  and  south  of  the  regions 
travereed  by  Ihnin  Pasha— that  is,  over  the  head^waters  and  sources  of  the 
minority  of  the  rivers,  which  have  for  the  most  part  a  westerly  fiow.  However, 
judging  from  the  fact  that  the  Nile  at  Lado  during  the  same  season  (1883)  rose 
to  a  greater  height  than  usual,  it  would  seem  that  the  rainfall  was  above  the 
average. —  Verhandlungen  of  Vienna  Geog.  Soa,  Bd.  xzz.,  JNoe.  7-9. 

Lake  Shlrwa.— Consul  O'Neill,  our  Honorary  Corresponding  Member  at 
Mozambique,  forwards  us  a  letter  he  has  received  from  the  Rev.  Alexander 

1  On  page  095  "  800  yards  "  ihould  be  "80  yanls." 
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Hetherwick,  describing  very  >»r!efly  a  journey  m:v]e  hy  Mr.  Hethcrwick  to  the 
north  of  Lake  Shirwa  or  Kihva,  from  his  stati'  in  of  Domasi,  upon  the  eastern 
gide  of  Zomba,  East  Africa.   From  this  letter  we  make  the  foUowiiig  extracts  : — 

"I  west,"  la^  Mr.  Hetberwick,  "  round  the  north  side  of  Cbaoni,  and  along 
the  bate  of  Ohilnla,  leftving  Kawinga  to  the  right»a]id  struck  the  north  shove  of 
Shirva  st  the  Ngande  river,  and  then  followed  the  wooded  ridge  that  runs 
along  the  northern  shore,  examined  Ntorendenga  ^^wamp,  pai^scd  northwards  to 
Oheuta,  and  down  the  Lujenda  to  Lake  Namaraniba.  I  did  not  go  beyond  Chik- 
wiyo's  villi^e,  who  has  come  to  that  district  since  you  were  there  ;  I  saw 
Chiniinas'  on  tlie  other  side,  where  you  camped  and  took  your  lunarg. 

"  I  do  not  think  there  can  be  anything  to  add  to  your  report,  except  a  few 
details.  I  found  a  small  stream  running  into  the  Ntorendenga  swamp  from  the 
north,  but  scaroely  worth  noting.  There  can  be  no  drainage  £rom  Shirwm  mto 
Oheuta,  so  any  theory  of  mine  on  that  subject  has  gone  to  the  winds.  There 
may  be  a  slight  oozing  from  Ntorendengn  into  Shirwji,  but  thiit  is  all.  The  three 
lakes  are  quite  distinct,  as  you  sav  ;  Oheuta  and  Namaramba  being  separated  by 
the  part  of  the  Lujenda  called  Msuiiluti,  as  in  your  maj).  Natnarauiba  was  very 
low  this  year,  but  Cheuta  is  quite  piuiu  as  a  wide  sheet  of  water  even  in  the  dry 
season.  I  kept  dose  to  the  Msimbiti  all  the  way  to  Namaramba,  and  got  lati- 
tudes of  the  north  end  of  Oheuta  and  the  south  end  of  Namaramba.  The  Ifsim- 
hiti  is  OTeigrown  with  ^  1 1  >s ,  so  that  no  water  can  be  seen  at  this  time  of  year  (July 
and  August),  and  the  .sides  of  Namaramba  are  also  very  marshy  from  the  lowne.sa 
of  the  water.  The  only  point  that  I  could  not  satisfy  myself  about  was  the 
existence  of  a  small  river  running  from  the  liills  on  tlic  north  into  Cheuta  along 
with  the  flow  from  Ntorendenga.  Tliis  is  a  stream  they  call  the  Mpirl,  but  you 
have  not  mentioned  it  in  your  notes  nor  inserted  it  in  your  map,  so  I  cannot  say 
how  it  goes.  You  must  ha?e  crossed  it  if  it  existed,  so  I  am  in  a  pussle  regard- 
ing it,  and  had  no  time  to  go  and  see.** 

Mr.  Hetherwick's  theory,  mentioned  above,  in  regard  to  the  outflow  from 
Shirwa,  was  referred  to  by  Consul  U'Neill  in  his-  paper  on  "  Ea.st  Africa,"  p.  341, 
vol.  i.  of  this  Magassine.  Consul  O'Neill  finsL  disconnected  Shirwa  from  the 
Lujenda  drainage  system,  and  the  evidence  of  Bishop  Smythies  of  the  Universities 
Mission,  published  in  the  Journal  of  the  Manohester  Geographical  Society,  and 
now  of  Mr.  Hetberwick,  more  than  confirms  what  Mr.  O'Neill  said  in  his  paper 
published  in  the  Proceedings  of  the  Boyal  Qeographical  Society  for  November 
and  December  1884. 

Cameroon  ^German). — In  a  supplementary  number  of  the  Kolni.tvJif  Z"'h(nfj/ 
for  9th  Ocioijer  1887,  the  energetic  African  traveller  and  special  corre.Hpoiident 
of  the  newspaper  named,  Herr  Hugo  Ziilier,  gives  a  history  of  exploration  in 
connection  with  the  Ckrman  Crown  colony  of  Cameroon.  He  adds  a  laige-sised 
map,  which  is  not  only  Tciy  useful  for  showing  the  position  of  places  already 
known,  but  more  serviceable  perhaps  for  showing  how  extensive  an  area  stiU 
remains  to  be  explored.  With  the  exception  of  a  fringe  along  the  coast,  80  or  70 
miles  wide,  and  the  course  of  the  river  Campo  on  the  south  of  the  colony,  the 
entire  retrion  inland  is  a  comjilete  blank.  One  or  two  isolated  points  are,  liowever, 
marked  in  the  extreme  north-east,  Imving  been  visited  from  Adamawa.  The 
first  Europeans  to  acquire  any  knowledge  of  this  part  of  Africa  were  Portu- 
guese mariners.  Theee  were  followed  by  the  English,  Burton  being  the  first  to 
ascend  the  Cameroon  Mountain,  whilst  the  lower  portions  of  most  of  the  rivers, 
as  far  a.s  the  rapids,  were  visited  and  explored  by  missionaries,  merchants, doctors, 
and  others,  among  whom  Saker,  Grenfell,  Allen,  and  Comber  were  ccmspicuous. 
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Our  knowledge  of  the  country  was  then  increased  by  the  Germans,  Buchholtz 
and  Reichenow,  and  a  decade  later  by  the  Poles,  Tomczek  and  Rogozinski ;  and 
lastly,  since  the  German  occupation,  these  have  been  followed  by  the  exploreis 
Nachtigal,  Buchner,  and  ZoUer.    Robert  Flegel,  at  the  time  of  bis  death,  vai 
eqgiged  in  a  project  for  penetrating  from  Adamawa  aouthwarde  to  the  Gemeraon 
river,  and  so  on  to  the  Onif  of  Guinea  coast.    Besides  the  explorers  alicsdy 
mrntioned,  Dr.  B.  Schwarz  and  Hi.  Ziiit<!;raff  have  both  made  unsurrps>ful 
flitt'  iHitt^!  to  julviince  towards  the  north-east  in  the  direction  from  which  Fk^el 
pro]  toyed  to  come.    At  the  present  moment  there  are  two  lines  of  march  to  be 
explored,  the  opening-up  of  which  are  of  urgent  importance,  not  only  as  affecting 
the  deTdopme&t  aad  future  of  the  colony,  but  in  their  relation  to  the  geography 
of  Western  Equatorial  Africa.  One  is  that  already  indicated,  between  Oameroon 
and  Adamawa,  the  other  extends  from  the  river  Bataiii^a  to  the  Conga 
Thoroii«^h  exploration  in  these  two  directions  would  solve  the  fullowing  problems, 
or  at  any  ratp  i  rol)ably  contribute  nmtrrially  to  the  solution  of  them  :  Does  the 
volcanic  Cameroon  mountain-range  extend  further  in  the  interior  towards  the 
north-east  ?   Whence  come  the  numerous  rivers  which  reach  the  sea  in  the  Gulf 
of  fiiafraf  Are  they  navigable  above  the  rapids,  with  which  our  knowledge  of 
most  of  them  now  stops  t  Is  tbero  any  through-communication  by  water  with  the 
Oongo  basin  ?  Can  any  market  be  found  in  the  interior  for  merchandise  imp(nied 
by  way  of  Cameroon  1   The  difficulties  which  lie  in  the  path  of  explorers  to  the 
int€rior  are  not  confined  to  the  obstacle  presented  by  the  rapids  in  the  rivers  : 
far  greater  hindrances  are  placed  in  their  way  by  the  unwillinpness  of  tlie  coastal 
tribes  to  render  them  assistance.   These  tribes  liave  a  monopoly  of  the  trade 
with  the  tribes  of  the  interior,  whom  they  jealously  prevent  from  coming  down 
to  the  coast,  and  from  whom  they  are  equally  anxious  to  keep  the  Europeans; 
and  hitlierto  no  expedition  has  been  sufficiently  strong  to  foroe  its  way  throng 
their  frin<;e  of  territory.   Messrs.  Kund  and  Tappenbeck  are  now  on  their  way 
to  attempt  the  exploration  of  the  country  between  the  liatanga  and  tlic  Conga 
(We  also  learn  from  another  source  that  Dr.  Zint<.'rafl"  and  Lieutenant  Zeuner 
are  about  to  establish  an  observational  station  at  Lake  Elephant.) 

Dr.  Zollcr  again  restates  in  the  present  paper  the  hypothesis  wliich  he  hss 
previously  advanced,  to  the  effect  that  some  of  these  rivers  of  Cameroon  may 
perhaps  be  the  delta  mouths  of  some  gigantic  stream  of  the  interior.  And  he 
claims  that  liis  iiypotheais  is  fully  confirmed  in  the  case  of  the  Rio  del  Rey, 
which  marks  the  frontier  between  the  German  and  English  possessions.  The 
lower  cour.se  of  this  river  has  been  a.«cended  by  two  Germa?i  cxpoditionR,  first  by 
the  commander  of  the  wai  jihip  IJabicht,  and  then  by  the  Governor  uf  the  colony, 
Herr  von  Soden.  From  an  account  of  the  latter  journey,  we  extract  the  follow- 
ing particulars The  depth  of  the  river  is  some  S3  to  S6  feet  Its  banks 
are  swampy  and  covered  with  mangrove  trees.  About  25  miles  up  stream  the 
river  bifurcates.  The  arm  which  comes  from  the  north-east  again-  splits  some 
18  miles  from  the  bifurcation  into  three  branches.  At  this  point  the  water  was 
decidedly  saline,  and  a  fluctuation  of  10  to  12  feet  was  notirruble  between  ebb 
and  flow.  Some  11  miles  up,  the  north-wcHtern  arm  divided  into  two  branches, 
of  which  one  euuie  fioia  Calabar.  From  these  facts  Uerr  Zuller  inferi>  that  the 
Bio  del  Rey  is  in  all  likelihood  not  an  independent  river  with  sources  of  its 
own,  but  merely  one  of  the  anastomosiog  branches  of  the  Calabar  delta. 

The  only  trustworthy  meteorological  observations  which  have  been  systema- 
tically made  in  the  Cameroon  country  are  those  taken  on  board  tlic  //n^'i'-M  in 
1885  and  1886.  The  maximum  temperature  observed  in  the  harliour  c-f 
Cameroon  was  87''Vi5  Fahr.,  the  minimum  71 '25 ;  whilst  out  in  the  roadstead 
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the  niaximum  was  84^74,  and  the  minimum  73'''4.  In  tiie  year  there  were 
156  dayg  on  which  rain  fell  ;  it  must,  however,  be  mentioned  that  Budden  rain- 
guiits  are  aa  frequent     continued  rains  are  uncommon. 

AHERIOA. 

Onlana. — M.  Coudreau,  the  French  traveller,  writing  from  Cayenne  in  June 
last,  announces  the  discovery  of  gold  in  some  abundance  on  the  left  bank  of  the 
river  Aatk,  a  right>haod  tribatary  of  the  Maroni,  in  a  region  lying  between  the 
river  Aua  and  the  Tapanahoni.  This  region,  some  7600  to  9500  square  miles 
in  area,  is  claimed  both  by  the  Dutch  and  by  the  French.  It  is  inhabited  by 
4(X)0  or  5000  Negroes,  almost  independent,  and  divided  into  two  tribes.  IWond 
the  settlements  of  tlicsc  peoples,  in  the  highlands  of  the  interior,  dwell  three 
Indian  tribes— the  liucuyennes,  alK)ut  the  sources  of  the  Ana  ;  tlie  Trios,  on  the 
upper  part  of  the  Tapanahoni ;  and  the  Oyaculets,  a  race  about  whom  some 
degree  of  mystery  clings ;  they  are  sud  to  have  fair  ekin^  with  blue  eyes,  and  a 
light-ooloiued  b^urd,  and  dwell  between  the  two  rivers  named,  between  the  third 
and  fourth  parallels  north.  On  the  19th  of  July,  Af.  Coudreau  intended  to  leave 
(  'n\  enne,  and  steam  and  canoe  up  the  Maroni,  until  he  should  reach  the  district 
of  the  Rucuyennes,  on  the  northern  sloi)es  of  the  Turaac-Humac  Mountaitis.  at 
about  the  intei-section  of  2*  30'  N.  lat.,  and  66"  W.  long. — Bull.  Hoc,  de  (Jtoyr. 
Comm.  iTaris),  tome  ix.,  No.  7. 

The  Names  of  Ouatemaltecan  Towns.—  It  is  uncertain  whether  at  the  present 
day  any  of  the  aboriginal  names  uf  places  survive,  for  the  .succes.-jive  invaders 
from  the  north  or  from  beyontl  the  seas,  if  they  did  not  utterly  destroy  towns, 
imposed  new  names  on  the  conquered  places.  We  speak  of  the  ruins  of  Falenque 
or  of  Quirigua,  but  we  do  not  know  the  former  names  of  these  pUuses,  and  call 
them,  for  oonvenienoe,  by  the  name  of  the  nearest  modem  vUlage*  Much 
ingenuity  has  been  expended  in  the  derivation  of  Indian  names  still  extant, 
even  the  name  of  the  Republic  itfielf  being  one  of  the  undetermined  ones  ;  for, 
while  (ruatemahi  is  undoubtedly  taken  from  tiie  name  tif  the  L'akchiquel  capital, 
Tec])an  (^uahteuialau,  it  is  not  known  whether  this  was  named  after  Prince 
Jieutemal,  or  indeed  whether  the  prinoe  of  that  name  ever  existed. 
is  derived  from  qui^  "many,"  and  "trees;**  or  from  queehe^  que^doM, 
meaning  "a  forest  "—an  inappropriate  name  now.  No  less  questionable  are  the 
derivations  of  Tunintb,  "  town  of  owls  ; "  E$  {Itz)  tuinUa{n\  **  land  of  dogs 
Izmachi,  "  black  hair  ; "  and  many  others. 

The  termination  )><ni  means  **a  standard,"  or  "chief  ]>lace;"  hence, 
Mayajn.ui  of  the  Tdayas,  and  ToOmuajKin  of  the  TotoiuiqiKn.  Tfj^ec  is  a 
"mountain,"  or  "high  phue;"  hence  Alotepeque,  Coatepcquc,  Olintepeque, 
Jilotepeque,  and  Quezaltepeque^all  of  them  in  mountainous  regions,  the  second 
being  a  volcano  of  con.siderable  height.  Tlan  means  a  "city,**  or  "home;** 
hence  Atitlany  "  the  home  of  the  old  woman  (Atit),"  Zapoiitlan,  etc.  The  most 
common  termination  is  t,n"V'in,  a  Mexican  word  with  nuich  the  same  meaning 
as  tlaiiy  Ilvehuetenamjo  being  equivalent  to  "  the  ancient  abode;"  ChiimUenr 
ango  to  "  the  house  of  the  shield." 

A  troublesome  matter  is  the  varying  and  uncertain  orthography  of  most  of 
the  names  now  in  use.  Qoattemala,  Gautemala,  Quatimala,  are  all  used  by 
writers.  The  termination  pan  is  often  in  official  publications  spelled  pam, 
Quezaltenango  is  properly,  though  seldom,  vTitten  Quctzaltenango ;  and 
Cumarcah  or  Gunuircah,  Izal^al  or  Yzabal,  Jutiapa  or  Xutiapa,  are  common 
variations.  The  omisaion  of  the  letter  n  in  such  words  as  Montc2uma  and 
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Montagua,  and  at  the  end  of  E«cuintlan,  is  the  rule  in  Guatemala  ;  but  foreign 
writers  do  not  always  regard  it.  The  iuterehange  of  6  and  v  ia  commou,  as 
b^fueo  or  vejuco;  hetOa  or  wnta.  So  far  as  aoimd  goes,  the  naiiie  of  llie  liige 
macaw  maj  be  Jmeamalla  m  Ouacamaucu  TtoMd  was  one  form  of  SoMdj 
Taltic  of  TaeUe;  and  Mictlan,  otMUa.  It  is  quite  possible  that  Sooonusoo  it 
derived  from  xoconochllt,  a  word  meaniug  **wild  figs,"  aod  Hooduru  from 
fondurat,  meaning  "depths,"  although  the  application  may  not  be  clear  at  the 
present  day.  More  satisfactory  are  JAVA^rfoyaf/,  "a  river  abonTKl!n£r  in  fish;'* 
Paxa,  "water  which  separates,"  the  Kio  Pax  or  Paz  having  always  been  the 
boundary  between  Guatemala  and  San  SalTador.  Tonald,  the  **  City  of  the 
Smo,**  and  Gwnarea(a)kj  ruined  houses*"  are  generallj  admitted  to  be  oorreet 
derivations. 

The  Si)anisli  invaders  exhibited  slight  inventive  powers,  and  some  half  a 
dozen  Kiints  were  made  godfathers  and  godmothers  to  ail  the  Indian  towns  that 
were  important  enougli  to  he  recliristened  ;  and  Santos  Juan.  Josd,  Tomas,  and 
Marcos,  and  Santas  Maria,  Lu(  la,  Aiiaa,  and  Catariua  are  the  farourites, 
although  Pedro*  Esteban,  Jago,  Miguel,  Antonio,  Christoval,  Pablo,  Iiaba],  and 
Clara  are  by  no  means  negleeted.  The  proper  name  of  the  capital  city  of 
Guatemala  is  Santiago  (St.  James) ;  and  if  the  ambitious  prcgects  dear  to  the 
!:itn  President  Barrios  slioiiM  bn  accomidished,  as  seems  not  improbable,  England 
wiii  have  to  be  satisfied  St  George,  and  leave  "Tlip  Court  of  St  Tames'' 
to  the  Central  American  kiiigtiora.  To  the  Anelo-Snxi  n  siirli  T!aiiie«  as  True 
Cross,  Holy  Cross,  Thanks  to  Uod,  City  oi  AugeLs,  iSativity,  and  Holy  Saviour, 
seem  wholly  inappropriate  as  names  of  places ;  but  to  the  devout  Spaniard  they 
were  evidently  faTOurite  appellations.  Nor  are  they  very  diffinent  from  Pteiw 
GKmI  Barebones,  Faith,  Prudence,  and  the  like,  which  we  know  were  not  un- 
common api)ellativcs  among  the  Puritans.  —  Extracted  from  GiuUemalOf  tkt 
Land  q/*  the  QueUal,  by  William  T.  Brigham. 

AUSTKALASIA. 

Oeopafblcal  Work  In  Western  Australia,  1870-1886.— Under  this  title,  Tk^ 
Cofonifs  and  India,  of  Se[.teraber  9,  prints  the  text  of  an  address  delivered 
by  the  Honourable  John  Porrest,  C.M.G.,  Commissioner  of  Crown  L;\nds  and 
Surveyor-General  of  Western  Australia,  before  tlie  Geographical  Section  of  the 
British  Association  at  Manchester,  on  September  2d. 

Previous  to  1670  Western  Australia  was  almost  isolated  both  from  the 
other  colonies  of  the  Australian  continent  and  from  the  rest  of  ttie  world.  Di 
that  year  Mr.  Forrest  travelled  from  Perth  to  Adelaide,  fdilowiag  a  route  that 
ran  near  the  south  coast,  a  little  distance  inland  from  the  shores  of  the  Great 
Australian  Bight.  One  of  the  results  of  this  expedition  was  the  erection  of  a 
telegraph  line  connecting  the  capitals  of  Western  and  South  Australia.  This 
journey  had  also  an  important  influence  upon  geographical  exploration  in 
Western  Australia  generally.  It  stimulated  the  spirit  of  investigation  so 
far  that  between  1673  and  1876  several  expeditions,  starting  from  the  tele> 
graph  line  between  Adelaide  and  Port  Darwin,  in  the  north  of  the  continent^ 
were  sent  out  with  the  object  of  reaching  the  settlements  on  the  western 
coast.  Of  these  expeditions  .some  were  failures  ;  but  those  led  by  MessrSi. 
Warburton,  Giles,  and  Forrest  were  brought  to  a  successful  issue. 

First,  Mr.  Warburton,  in  1873,  left  the  trans-con tineatal  telegraph  line 
at  Alice  Springs,  in  the  vicinity  of  the  MacDonnell  Bange,  and,  traveUiog  in  a 
general  north-west,  then  west,  direction,  struck  the  Do  Orey  Biver,  which  he 
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followed  down  to  its  mouth  on  the  north-west  coast,  in  about  20'  S.  latitude. 
The  eoimtry  ttrnmsed  WM  coyered  with  Triodut,  and  water  was  scarce.  \V  ar* 
bmtoB  med  eamelt  as  his  aiiim«lB  of  touisport ;  bnt  the  diffieultiee  of  the 

inarch  were  so  great  that  he  was  obliged  to  kill  them  for  food. 

In  the  following  year  (1874)  Mr.  Forresti  himself  set  out  from  Champion 
Bay,  half-way  up  the  west  coast,  and,  following  generally  the  line  of  latitude 
26*  S.,  he  came  to  the  teleprnpb  line  at  Peake  Station,  about  600  miles  north  of 
Adelaide  and  2000  eajst  oi  ins  stiirting-point.  The  journey  occupied  six  months. 
"FIknb  Chunpion  Bay/'  says  the  ezplonr,  "for  aeveial  hiuidied  miles  was 
thraugb  a  fertile  and  well-gnmed  eomitiy,  but,  after  the  wateished  of  the  riTon 
falling  iato  [*ic]  the  western  coast  was  reaehed,  I  enoountered  the  same  inferior 
district  crossed  by  Warburton  farther  north.  I  was  not  provided  with  camels, 
and  had  very  great  difficulty  in  making  progress,  owing  principnUy  to  the  absence 
of  water.  The  (x>untry  was  sligiitly  undulatiog,  and  was  from  Jaoo  to  2(X)0  feet 
above  the  sea ;  it  was  covered  with  Triodiay  grassy  valleys  of  limited  extent 
interreiiiDg ;  there  was  also  a  good  deal  of  low,  scnibbjr  acacia  and  other  treeSf 
eucalypti  being  confined  to  the  banks  of  the  short  wateroouraes.  Here  and 
there  masses  of  hills  stood  out  above  the  surrounding  couatiy,  sometimes  rising  as 
much  as  12>w>  tVet  alwve  it.  The  prevailing  rock  in  this  country  was  the  Tertiary 
desert  sandstone  so  continually  met  with  in  Central  Australia."  This  expedition 
also  dispelled  the  idea,  which  had  been  entertained  in  some  quarters,  that  in  the 
loterior  of  the  continent  there  existed  a  large  lake,  the  probable  recipient  of 
riveia  rising  on  a  watershed  to  the  east  of  the  headwaters  of  the  Murchison 
Kiver.  On  the  contrary,  it  was  found  that  the  whole  of  the  drainage  waters  of 
the  interior  were  absorbed  by  evaporation  and  by  the  salt  marshes  which  occur 
in  certain  localities.  In  some  cases,  however,  these  marshes  are  of  enormous 
extent— for  instance,  I>akcs  Amadeua  and  Eyre,  and  rivers  some  hundreds  of 
miles  in  length  empty  into  them. 

The  next  explorer  who  eroased  from  the  telegraph  line  to  the  west  coast  was 
Gi]es»  in  1875«76.  He  performed  the  journey  twice— once,  roughly  speaking, 
along  30°  S.  latitude,  the  second  time,  travelling  inland,  along  latitude  24'  S. 
On  both  occasions  Giles  had  the  n.'<si?'tance  of  camels.  He  found  the  country 
to  possess  the  same  general  rlniMcteristics  as  Warburton  and  Forrrat  had 
observed  further  north—"  the  same  desert  saudstone,  the  same  JViodiuy  the  same 
occasional  grassy  valleys,  and  the  same  difficulty  in  procuring  water.**  In  one 
instance  be  went  seventeen  days,  covering  a  distance  of  over  300  miles,  without 
finding  any  water. 

The  next  important  piece  of  exploration  to  be  recorded  is  the  journey  ' 
undertaken  by  Alexander  Forrest  in  ISTO  from  the  Dc  Grey  River  north-east- 
wards to  Port  Darwin.  This  region  is  on  the  whole  well-watered  and  fertile, 
"  The  Fitzroy  River  was  ascended  and  mapped  as  far  as  the  Leopold  ranges, 
wliich  are  about  2000  feet  above  the  sea.  It  was  found  to  be  a  permanent  river, 
running  through  fertile  alluvial  grassy  plains.  One  of  its  tributaries  was  named 
the  Margaret,  and  was  followed  for  over  100  miles  to  its  source  ;  and,  after 
erossing  the  watershed,  a  large  river  named  the  (jr<l  was  discovered  and  found 
to  empty  into  Cambridge  Gulf.  The  result  of  this  expedition  has  been  the 
opening  up  of  this  jiortion  of  Australia,  its  occupation  by  flocks  and  herds,  and 
the  discovery  of  a  paying  gold-field.  The  whole  distance  between  Boebuck  Bay 
and  Cambridge  Qidf  has  since  been  carefully  triangulated,  and  a  good  topo- 
graphical map  has  been  complied.'*  The  geology  of  this  portion  of  Australia 
has  to  some  extent  been  examined  by  the  late  E.  T.  Hardman  ;  its  luincir;'! 
features  are  the  immense  basaltic  Antrim  Plateau,  covering  an  area  oi  3ooo 
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square  iniles,  luiniorous  other  outcrojts  of  the  same  rock  Hmsalt),  carboniferoufi 
limestouea  and  saiidstones,  and  numerous  gold-beariug  quartz-reel's.  In  a  rivef 
bed,  in  17°  20'  S.  Utitade  and  126*  K  longitude,  not  far  from  one  of  tbe  nnmennu 
limestone  ridgeSi  Hardman  diecoTered  a  foasil  bone  of  JHprotodon  tnulraiiit  the 
first  specimen  of  this  gigantic  exftnct  marsupial  found  in  Western  Australia. 

"In  1883,  and  again  in  1886,''  continued  Mr.  Forrest,  "I  visited  extreme 
North-Wcstern  Australia.  On  the  fir^t  occasion  I  travelled  from  La  Grange 
Bay  to  the  Fitzroy  River,  asceiKhd  it  as  far  as  the  St,  Georpe  ranje,  and 
also  exanoiued  the  country  as  far  north  as  Port  Osborne.  This  cuuutry  con- 
sbtB  of  rich  alluvial  grassy  plains,  is  well  watered,  is  admiiably  suited  for 
settlement,  and  is,  in  fact,  being  stocked  with  cattle,  horses,  and  sheep.  A 
township  named  Derby  was  established  on  the  eastern  shore  of  King  Sound. 
In  ISSR  I  had  a  similar  duty  to  perform  in  founding  a  Government  station, 
and  select irif,'  a  township  named  Wyndham,  on  the  east  shore  of  the  we.st  arm 
of  the  Cambridge  Gulf,  and  both  these  towns  now  bid  fair  to  he  placei*  of 
much  importance— Derby,  on  King.  Sound,  being  the  outlet  of  the  fertile 
▼alley  of  the  Fitsroy  River,  and  Wyndham,  on  Cambridge  Gulf,  the  outlet  fbr 
the  fertile  valley  of  the  Ord,  while  both  are  the  ports  for  the  Kimberl^  gold- 
fields,"  situated  about  250  miles  inland. 

BriUabNewQulnea. — We  have  received  f roni  ourCorreRponding  Menil)er.  Mr.  J.  P. 
Thomson,  Hon.  Secy,  of  the  Queensland  iirauch  of  the  Royal  Geographical  Society 
of  Australasia^  the  following  notes,  relating  to  the  eountry  in  the  neighbourhood  cf 
Mount  Tule,  a  comparatively  unknown  district  of  British  New  Gnhiea,  lying  to 

the  north  of  Hall  Sound,  and  Yule  Island,  in  the  Gulf  of  Papua.  A  further  know- 
ledge of  this  district  would  be  interesting  from  the  fact  (to  which,  however,  the 
writer  does  not  allude)  that  communications,  and  therefore  a  track  of  some  sort, 
are  credibly  reported  to  exist  between  the  natives  of  this  part  and  tliose  of  tbe 
opposite  (northern)  coast  of  iSew  Guinea  "Mr.  E.  G.  Edelfelt,  F.RG.S.A.,  and 
the  Rev.  Fathers  Coupp^  and  Yeijus  have  examined  the  Mount  Yule  DutakA, 
tbe  former  for  the  purpose  of  obtaining  information  as  to  the  physical  featuies 
of  the  district  generally  and  its  native  inhabitants,  and  the  latter  gentlemen  for 
suitable  i>laces  to  establish  stations  wherewith  to  further  extend  their  missionary 
operations  under  the  auspices  of  the  Order  of  the  Sacred  Heart.  Tliey  sn.^'Y-.-.h'd 
in  reaching  the  foot  of  Mount  Yule,  whic  h  is  al>out  25  miles  north  from  Hail 
Sound,  in  lat  8'  21'  south,  and  long.  146  3i>  east.  Ext'es**ively  wet  weather  and 
difficulty  with  the  natives,  on  whose  assistance  they  solely  relied,  prevented  their 
ascent  to  the  summit  of  the  mountain,  which  Mr.  Edelfelt  thinks  can  be  easily 
accomplished  if  done  independently  of  the  natives.  The  country  from  the  sea 
coast  to  the  ba-^'c  of  the  mountain  is  comparatively  level,  and  can  easily  be 
traversed  by  pack-horses  acclimatised  to  Northern  Queensland.  The  esfdorer? 
discovered  an  extensive  valley  of  well-gras.scd  and  watered  agricultural  and 
pastoral  country,  said  to  be  tho  most  fertile  hitherto  discovered  in  British  New 
Guinea.  It  is  studded  with  a  scanty  eucalyptus  forest  interspersed  with  nnmer 
ous  belts  of  rich  scrub  land,  capable  of  yielding  any  variety  of  tropical  prodnee, 
or  affording  excellent  she<ter  for  stock.  Mr.  Edelfelt  thinks  the  Mount  Ynle 
District  must  eventually  become  most  important  for  these  purposes,  owing  to  the 
richness  of  tlie  feoil,  ami  the  tlirre  rivers  .sujiposed  toori^jinatc  from  Mount  Yule, 
one  debouching  into  liedscar  Bay,  one  into  the  sea  in  the  vicinity  of  Lese,  and 
the  thiid,  the  St  Joseph,  into  Hall  Sound.  Tliia  last  river  was  so  named  bjthe 
Catholic  Fathen  of  Yule  Island.  Some  three  years  ago  Mr.  Edelfelt,  when 
exploring  in  the  Maiva  district,  crossed  what  is  now  called  the  St  Joseph  River, 
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ten  miles  from  the  coast,  and  examined  part  of  it.  lie  mistook  it  at  the  time 
for  the  Hilda  Kiver,  but  in  reality  he  is  its  real  discoverer.  Mr.  Edelfelt,  in  a  [  :ijit  r 
read  before  the  Qneensland  Branch  of  tlie  Royal  Gcfigraphical  Society  ot  Aus- 
tralasia last  year/  .spoke  in  high  terms  of  the  agricultural  and  patitorul  capabili- 
ties  of  tiie  oonotry  lyin^  between  the  foot  of  Mount  Yole  and  the  ooaet,  and  h» 
aieertions  are  fnlly  Terified  by  reoent  examinations.  The  Mount  Yule  distriet  is 
inhabited  by  probably  the  den.sest  population  yet  known  in  any  one  distriet  in 
Xew  Guinea,  hut  the  extent  of  land  cultivated  by  them  is  minute  in  proportion 
to  tiieir  numbers.  The  natives  were  kindly  disposed  towards  the  explorers,  but 
at  all  tiiae.^  exliil)ited  indicatiun.s  of  sufpicion.  Wlien  traversing  the  upper 
section  of  the  St.  Josepli  liivcr,  the  explorers  obtained  a  few  Bpecimena  of  quartz, 
whieh  upon  examination  proved  to  be  distinctly  auriferous ;  it  is  thenfoie  pro- 
bable that  a  more  extensive  and  detailed  examination  may  result  in  the  disoovery 
of  payable  gold.  The  present  season  is  reported  to  be  very  trying,  owing  to  the 
unusual  heavy  rainfall  and  density  of  atm<»pbere,  which  conditions  render  .this 
season  altogether  unfavourable  for  exploring,  as  progress  is  retarded,  and  no  dis- 
tinct views  can  be  obtained  of  distant  objects,  all  of  which  are  enveloped  in 
columns  of  deu»e  vapour.  As  soon  as  the  rainy  season  is  over  Mr.  Edeifelt  will 
endeavour  to  follow  up  the  recent  discoveries." 

New  G^iinea. — The  folldwiiirr  ai)pear.s  in  the  Melbourne  A'j*^  of  3d  Septem- 
ber : — "Tiie  object  of  the  Victorian  Itoyal  Geographical  Society  in  despatching 
Mr.  W.  R  Outbbertson  to  New  Quinea,  to  ascend  the  Mount  Owen  Stanley 
Range,  has  been  stioomplished,  the  following  telegram  having  been  received  from 

the  explorer: — 'Cooktown,  3d  September.— Returned  safely,  all  well,  having 
successfully  ascended  Mount  Obree,  Owen  Stanley  Kange ;  but,  owing  to  timidity 
of  native.-*  nnd  their  superstitions,  was  forced  to  return  almost  immediately,  as 
notliiui,'  eould  prevent  them  cleariiii;  out  from  summit  with  all  our  beloiii^intrs. 
Have  pines,  rhododendrons,  etc,  but,  owing  to  above,  collection  is  limited.  Ilart- 
gan's  (0  leports  are  totally  unreliable,  his  greatest  height  being  23iH)  leet,  and 
many  days' journey  from  foot  of  rsnge.  Oun  is  the  only  expolition  that  has 
ever  approached  its  base,  let  alone  ascend  one  of  it.s  leading  heights.  Expect  to 
arrive  in  Melbourne  about  the  middle  of  October.— W.  R  Cuthbertsox.'  It  was 
de>ired  tint  specimen.s  of  the  flora  of  New  Guinea  should  be  obtained  at  various 
altitude.'*,  and  a  earef'ul  report  made  on  the  mountain  climate  a.s  atl'ecting 
Europeans.  This  latter  subject  has  not  been  touched  upon  by  Mr.  Cuthbertson 
in  the  short  messi^e  be  has  sent,  but  on  his  arrival  here  his  remarks  thereanent 
will  be  of  special  interest  Bxploring  authorities  evidently  think  much  of  his 
achievements,  as  witnessed  by  the  following  telegrams  that  have  also  been 
received  by  the  Society  : — *I  congratulate  your  council  on  the  brilliant  success 
of  Mr.  Cuthbertson  in  the  a.«icent  of  Mount  Obree.— W.  G.  Lawe^s,  New  Guinea.' 
'Outbbertson,  splendid  .success  ;  New  Guinea's  best  explorer;  retaru  him  next 
year. — J  as.  Chalmees,  New  liuiuea."* 

While  willingly  accepting  Mr.  Cuthbertson's  account  of  his  successful  ascent 
of  Mount  Obree,  and  congratulating  liim  on  the  same»  we  can  by  no  means  accept, 
without  fuller  information,  his  strictures  on  Mr.  Hartnumn's  expedition.  Mr. 
Hartmann,  he  says,  never  got  near  the  main  range,  and  only  reached  an  altitude 
of  2300  feet.  It  is,  liowever,  quite  possible  that  there  may  be  a  col  in  tl»e  ran'jje, 
between  the  Obree  and  IJrnwn  peaks,  not  exceeding  23(Kt  feet.  Mr.  Hartmann 
claims  expressly  not  only  to  have  reached  the  range,  but  to  have  crossed  to  the 
eastern  or  further  side.    No  doubt  the  distance— certainly  not  less  ihau  50  or  60 
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miles  as  the  crow  flies— to  the  other  side  and  back  in  eleven  days,  is,  considering 
the  country  and  the  delays  encountered,  a  difficulty  ^  but  part  of  the  return 
jonniey  uems  to  have  been  made  in  »  hotX  or  iftft  It  aeems  a  pity  that  til 
thflie  reoent  ezpeditioiui  have  been  ao  hurried ;  eoine  raftUy  oaaadBtMb  nalft 
might  have  followed  if  the  explorers  had  taken  more  time  for  their  work.  We 
learn  that  Mr.  Cuthbertson  has  for  the  present  season  Rl\mfloned  the  idea  of 
ascending  ^Moiint  Owen  Stanley  itself,  the  peak  of  which,  it  may  be  remembered, 
is  some  70  miles  to  the  N.W.  of  Mount  Obree,  and  3<kx)  feet  higher.  Mr. 
Cuthbertson  assigns  to  Mount  Obree  a  height  (observed)  of  a  little  over  8000 
feet-Hir  flOOO  feet  under  that  given  by  the  Admiialtgr. 


M.M,  Bonvalot  end  Capns  have  arrived  in  Pans  from  India. 

Mr.  H.  O.  Forbes  has  accepted  an  appointment  until  the  end  of  the  year  as 
Heteorologiet  under  the  New  Guinea  Administration. 

M.  RoRspt  is  about  to  undertake  the  systematic  Exploration  of  tiie  Maldive 
Islands,  a  duty  which  has  never  yet  been  performed  for  them.  Theae  islands, 
some  scores  in  number,  are  grouped  in  several  atolii^  the  most  important  being 
Ual^,  on  whieh  is  the  residence  of  the  Sultao,  who  rules  the  islands  under  the 
protection  of  the  Government  of  Ceylon.  The  150,000  inimbitants  c<»nBt  of 
Arabs,  Hindus,  Cingalese,  and  Malabarese,  and  their  predominant  langntge  is 
Arabic. 

The  July  issue  of  the  Verhandlungen  of  the  German  Society  for  the  Physio- 
graphy and  EtliTi'>L'rn  y  of  Eastern  Asia,  in  Tol<i(3  (Japan),  contains  an  elaborate 
discussion  of  Cenaus-takings  in  China  and  Japan,  Ironi  the  pen  of  Herr  P.  Mayet. 
The  author  treats  of  his  subject  in  almost  all  its  aspects,  embracing  the  history 
and  methods  of  the  census-takings,  the  duplication  periods  of  the  popolatioo, 
the  birth-rates  and  death-rates,  and  the  comparison  of  the  population  statisties 
of  both  ootmtries  with  those  of  European  States. 

A  letter  from  the  German  Ambassador  at  Buenos  Ayres  to  the  Berlin  Geo- 
graphical Society,  printed  in  No.  7,  vol  xiv.,  of  the  Proceedings  of  that  Society, 
announces  that  in  July  last  I>r.  OSxlveii  denSteliien  arrived  at  Cuyaba,  in  the 

Brazilian  province  of  Matto  Ornsso.  From  there  be  intended  to  penetrate,  if 
{>os8ibK',  northvvnrtl-i  iiito  the  region  where  the  Xingu  has  its  sources,  and  to 
proceed  as  far  as  tht-  river  Coliseu,  in  which  district  he  proposed  to  spend  the 
winter  or  rainy  season,  for  the  purpose  of  studying  the  Iiuliun  tribes  in  the 
snrrounding  country. 

Correction. — In  the  paper  on  Jiecent  Pkysical  Mesearch  in  the  North  St<L, 
vol.  iiL  pp.  385-398,  the  equivalents  in  fathoms  of  the  metrical  measurements 
are  incorrectly  stated.  The  following  table  gives  the  correct  figures,  which 
should  be  used  throughout  the  artide  in  question,  see  especially  pp.  388,  390^ 
398. 
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I.  The  SM4mon  Idands  and  their  NativeB,  By  H.  B.  Goppt,  M.Ry  pp.  xvi. 

and  384.    1887.   Price  25«.    And,  oy  the  same  Author, 
IL  The  Solomon  Islands:  their  Geology,  General  Features^  and  Suitability  /or 
Colonimtion.    Pp.  vii.  and  152.   1687.   Price  10*.  6d.   London  :  Swan 

Sonnenachein  and  Co. 

The  paiustakiiig  and  comyjrehensive  character  of  these  volumes,  and  the 
qualifications  of  the  autiior  for  the  work  he  has  performed,  make  them  a  most 
impcirtaiit  oaDtribati<ni  to  the  geography  of  the  Pacifie.  The  diiof  ialandB  of  the  • 
Solomon  groap  are  among  tbe  largest  in  Melaweaia,  and  althongh  the  interior 
of  theee,  owing  to  the  great  distances  to  be  trafelled  among  a  remarkably  savagB 
And  suspicious  pnjmlation,  are  still  to  a  great  extent  unexplored,  the  additions 
made  to  our  knowledge  by  the  author's  researclies  arc  very  cousiderable.  Dr. 
Guppy  has  translated  for  the  wuik  before  us  the  journal  of  Oallego,  the  pilot  to 
the  Spanish  expeditiou  uuder  Meiiduua  in  1567,  aud  he  euters  at  some  length 
into  the  intereating  story  of  the  long  disappearanoe  of  the  Solomon  Islands 
after  their  disooTeiy  by  that  expedition— so  long  indeed  that  in  many  quarters 
tiieir  Tery  existence  came  to  be  doubted.  This  was  mainly  owing  to  the  Spanish 
practice  of  that  day,  of  concealing  their  discoveries,  either  by  suppressing  the 
reports  of  commanders,  or  by  falsifvini;:  thf»ir  charts.  Their  object  in  so  doing 
was,  of  course,  not  only  to  place  their  discoveries  on  the  right  side  of  tlie  Papal 
Meridian,  but  to  prevent  their  falling  into  the  hands  of  Drake  aud  other 
enemisa ;  bat  the  ptaettce  has  in  many  cases  diminished  the  fame  of  the  early 
Spanish  nangaton— the  fato  of  the  reeords  of  Torres  being  a  eoospieaoaa 
example.  As  regards  the  Solomon  group,  the  names  given  to  the  islands  by  the 
Spaniards  have  now  mostly  been  restored,  but  their  claims  to  the  discovery  lay 
long  in  doubt.  A  series  of  British  and  French  navigatnr?,  2()()  years  after  the 
Spanish  expedition,  ignorant  uot  only  of  each  other's  wurk,  but  of  their  Spanish 
predecessors',  independently  rediscovered  the  group  ;  but  it  was  left,  as  Dr. 
Guppy  says,  for  the  flench  geographers,  reasoning  in  their  stndy  on  these 
disooTeries,  to  identify  them  with  the  lost  Solomons  of  MendaSa ;  our  own 
geographer,  Dairy mple  (from  national  jealousy,  Dr.  Gup])y  thinks,  but  his 
reasoning,  on  the  data  available  to  him,  seems  co^'erit  enough)  maintaining  that 
the  Solonions  were  none  other  than  the  New  Britain  discovered  by  l>an>iii<'r. 
The  group,  as  may  be  seen  on  a  modern  chart,  is  composed  roughly  ol  two 
parallel  chains  of  islands,  enclosing  a  large  aud  comparatively  sheltered  area  of 
water,  a  drenmstonce,  by  the  way,  to  which  Dr.  Chippy  attributes  the  almost 
total  absence,  from  the  splendid  canoes  of  this  group^  of  the  outrigger,  which  else- 
where in  the  Pacific  forms  tlu^  great  protection  against  a  cai^ize.  The  whole  of 
the  region  where  these  islands  arc  situated  is  one  of  upheaval,  which  is  still  in 
progress,  and  though  this  at  present  is  gradual  and  uniforTit,  .'nid  has  not,  since 
the  discovery  of  the  grouj)  300  years  ago,  exceeded  a  few  leet,  the  total  rise 
canuot  have  been  much  less  than  12,00()  feet,  the  chief  rock-lormatiou  below 
the  recent  coral  being  identical  in  composition  with  the  deep-sea  volcanic  and 
calcareous  muds  forming  at  present  in  the  neighbourhood  of  coral  islands.'  The 
great  bulk  of  the  islands  are  either  of  recent  volcanic  formation,  with  craters 
still  hardly  extinct,  or  are  composed  partly  of  modem  and  partly  of  ancient  and 


*  The  composition  ot  this  formation  w;.^  discussed  by  Dr.  Guppy  in  a  paper  read  before 
tbe  Royal  Bode^of  Edinborgh  (IVaiM;,  vol  zzxii.  p.  3X 
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often  highly  cr>'8tallinc  rocka  ;  and  even  many  of  the  Bmaller  islands,  whicli 
appear  at  first  sight  to  be  of  purely  coral  formation,  are  found,  on  examiuation 
of  their  rameB,  to  have  an  underlying  nucleus  of  such  rocks.  The  structore  of 
seyeral  of  these  lesser  islands— whieh  show  a  oertain  amount  of  nniformitf- 
affords  a  most  interest iui,'  illustration  of  the  formation  of  atoUa  and  reef  islaod& 
It  may  be  objected,  the  author  says,  that  such  formation  ought  to  be  studied  in ss 
area  of  subsidence  ;  he  holds,  however,  that  the  very  reverse  is  the  case,  becaaw 
here  we  have  all  the  ditferent  stages  of  the  j)roces8  exposed  to  view  by  elevaiioD. 
Tliere  is,  first,  the  volcanic  nucleus,  either  centralf  or  sometimes  eccentric  with 
the  snhsequent  aoinetions  extending  sideways  from  it»  On  this  nucleus  we  find 
a  partially  solidified  rock  consisting  of  the  caleaieous  or  volcanic  mnd  deponli 
above  alluded  to,  and  on  this,  when— whether  by  such  deposition,  or  by  gndoil 
upheaval,  or  by  both  combined — the  level  is  reached  at  which  coral  buildiog  cao 
begin,  we  find  a  cnrnl  rock.    In  one  instance  Dr.  Guppy  found  immediately 
overlying  the  volcanic  nucleus  a  brecciatcd  conglomerate,  formed  by  the  action 
of  the  waves  wearing  down  the  volcanic  peaks  to  below  the  sea-level.   It  seemi 
clear  then  that  the  condition  of  subsidence  required  by  Darwin's  famous  theoi) 
of  the  formation  of  reefs  and  atolls  is  at  all  events  not  always  neoesaaiy.  Dr. 
Guppy  notes,  moreover,  that  he  never  found  the  coral  rock  of  the  vast  thieknoa 
whidi  might  be  expected  on  the  subsidence  theory.   It  was  rarely,  if  ever,  ii 
his  experience,  of  a  thickness  p^reater  than  what  would  represent  the  depth  from 
the  surface  required  l)y  tiic  coral  builders.    The  jiluns  and  Elections  f^iven  (though 
the  latter  are  only  ideal)  of  some  of  the  islands  in  question  help  to  elucidate  the 
writer's  views.   He  speaks  of  the  "  great  antiquity  "  of  some  of  the  cryBtallinc 
rocks,  but  does  not  attempt  to  assign  any  definite  age  to  them ;  the  tiaon  of 
tin  and  eopper  whioh  have  been  found  may,  however,  afford  some  indicatioiisof 
this. 

His  description  of  certain  ancient  and  disused  flint  implements  occasionally 
fdund— pointiitf^,  he  considers,  to  an  earlier  i>opulation  than  the  presont-is 
very  curious,  and  the  existence  ot  »nc\\  a  impnlation  is  perliaps  corruborateti  by 
certain  mucii-woru  btune  implemeuta  found  in  reef-rock,  or  at  considerable 
depths  in  the  soU,  in  Fyi.  The  presenoe  of  flints  also  raises  the  as  yet  mott 
question  of  the  existence  of  a  true  chalk  in  this  region.  Dr.  Guppy  thinks  thtt 
it  may  yet  be  found  in  the  interior  of  the  larger  islands — a  chalk-like  rock, 
(without  flints,  however),  has  indeed  been  already  found  in  close  }>roximityto 
coral,  a  fact  which,  as  the  writer  j)oints  out,  has  its  bearitigs  on  the  question 
whether  the  chalk  was  a  deep-sea  or  a  shallow-water  formation.  AVe  have  nut 
left  ourselves  npace  to  deal  adequately  with  the  writer's  obi»ervatious  ou  the 
inhabitants,  which  are  not  less  interesting  or  comprehensive  than  his  aoooimtflf 
the  physical  geography  of  the  islands.  While  giving  a  description  of  a  **  typicst 
Solomon  islander,"  the  fidelity  of  which  will  be  admitted  by  any  one  per8oni5sr 
acquainted  with  the  race,  he  admits  that  it  would  be  impossible  to  pve  » 
tyi)ical  skull,  for,  ppeaking  generally,  the  population  may  be  resolved  into  two 
groups,  the  eastern  and  the  westeni,  the  tendency  in  the  former  being  towanis 
dolichoeephalism,  while  the  index  in  the  latter,  which  seems  a  darker  sad 
generally  finer  and  more  vigorous  type,  with  straighter  hair,  is  rather  biachj* 
cephalic,  or  at  all  events  not  averaging  under  787.  Among  this  latter  groap  a 
common  language  prevails  t(  hj  :  tent  uncommon  in  Helaneaia,  and  the  chiefs 
are  more  powerful  than  usual,  the  hereditary  principle  prevailing,  which  usually 
among  these  people  indicates  a  more  advanced  condition  than  the  slightersod 
temporarj*  predominance  dependinj^  on  wealth  or  personal  character. 

Dr.  Guppy  gives  the  details  ol  some  investigation  into  the  colour-sense  of  the 
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natives,  the  result  being  that,  as  a  rule,  they  have  distinctive  terms  only  for  white, 
red,  yellow,  and  sometimes  blue  ;  all  the  <lHrkcr  colours,  as  black,  indigo,  dark 
green,  dark  blue,  violet,  etc.,  are  confonndeii,  l  e  tells  ub,  under  some  common 
name.  And  yet,  he  says,  they  are  able  to  match  the  seven  colours  of  the 
•peetrum  ;  and  if  the  name  for  red  is  but  the  native  term  for  blood,"  and  that 
for  yelloir  the  name  of  a  eommon  bulb  with  a  yellow  juiee,  they  are,  at  all 
events  in  this  respect,  as  far  advanced  as  the  races  which  use  the  terms  orange, 
violet,  mauve^  and  the  like.  If  they  have  not  studied  the  hues  of  the  rainbow, 
it  may  be  because,  as  the  author  says,  this  yihenomeno??  held  to  indicate  the 
approach  of  hostile  canoes,  when  they  all  retire  at  once  into  their  houses. 

There  is  no  race  in  the  PaciOc  which  has  so  evil  a  reputation  for  treachery 
and  savagery  as  this  ;  but  although  the  writer  found  the  interior  of  the  larger 
islands  closed  to  him  for  this  cause,  he  seems  to  have  met  with  uniform  frieodli- 
ness  and  hospitality  in  the  other  districts,  often  trusting  himself  entirely  in  the 
bands  of  the  natives.  The  inveterate  hostility  and  suspicion  shown  to  Europeans 
are,  as  the  nnthor  point^^  nnt,  only  too  well  accounted  for  by  tlie  treatment  they 
have  received  from  white  men  from  the  time  of  their  first  discovery  onwards, 
the  only  and  consistent  exception  to  this  conduct  being,  he  says,  the  Melane.^ian 
Missiou.  For  much  curious  information  on  the  habita  of  tlie  people,  we  must 
refer  onr  readers  to  the  work  itself,  which  also  contains  many  interesting  notes 
■on  the  botany  and  other  branches  of  natural  hbtoiy.  The  writer  describes  the 
effect  of  some  experiments  with  the  betel,  or,  more  properly  speaking',  areea-nut, 
the  effect  of  which  seems  to  be  much  more  intoxicatini,'  than  h  usually  supposed, 
but  he  does  not  say  whether  on  these  occasions  it  was  chewed  with  or  without 
the  betel-pejjper  leaf.  He  mentions  a  larj^c  number  of  plants  which  are  used 
for  food  or  otherwise,  and  is  struck  with  the  icnowledge  of  plants  which  the 
natives  possess,  and  the  number,  even  of  those  which  are  ap|dted  to  no  purpose, 
which  have  names.  He  explains  this  by  supposing  that  these  names  are  useful 
for  the  purpose  of  distinguishing^  by  a  process  of  exclusion,  those  pknts  which 
are  of  some  use,  but  thi.s  theorj'  pcems  hardly  sufficient.  He  does  not  say  that 
they  have  arrived  at  any  classification  of  jdants.  Mr.  IT.  O.  Forbes,  in  his 
valuable  book  on  the  Malay  Archii»elaL,'o,  .says  the  natives  there  actually  classify 
plants,  applying  a  family  as  well  as  an  individual  name  to  them,  and  there  ib  a 
'  sort  of  approximation  to  this  even  In  Fiji  We  have  spoken  throughout  of  the 
two  volumes  before  us  as  one  work.  Practically  th^  may  be  regarded  as  such, 
and  we  venture  to  think  that  their  contents  n^ght  with  advantage  have  been  so 
smnged. 

Attstraf-A/nca :  Losing  it  or  Ruliiuf  it;  being  Incidents  and  E.i p*  riencet  in 
Bechummlnnd,  Cnpc  Cofony,  and  England,  liy  John  Mackenzie. 
liondoD;  Sampson  Low  and  Co.  ]867.  Two  vols.  Pp.  516  and  525.  PniccSS^. 

Hr.  Msckensie,  in  these  two  portly  volumes,  occupies  himself  with  problems 
that  are  primarily  political  rather  than  geographical.  He  reviews  with  great 
force,  and  in  much  detail,  that  roast  perplexed  and  perjilexing  of  colonial  ques- 
tions, the  (rovernment  of  Southern  Africa  -with  P.ritish  Ilcchuanaland  as  the 
foreground  of  his  point  of  view,  and  recent  troubles  and  comjilications  there,  in 
which  the  author  himself  was  a  leading  figure — treating  them  as  illu»trative  of  the 
blunders  of  the  past  and  guide-marks  towards  a  wise  and  more  stable  policy 
in  the  future.  Lito  the  subject  of  the  portion  of  blame  to  be  distributed  between 
di&rent  races  and  different  governments — between  Europeans  and  natives, 
between  English-  and  Dutch-  speaking  colonists,  between  South  African  agents 
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and  Downinf*  Street  overeeere,  and  between  High  Commissionprs  and  Deputy 
Commissioners    in  connection  with  the  undoubted  and  grievous  errors  of  judg- 
ment and  action  that  have  marked  the  course  of  our  dealings  with  border 
questionB  at  the  Cape,  it  is  not  neoewary  to  enter  further  than  to  nj  that  Mr. 
MaelcBDsie  manhab  the  heads  of  his  indiofemcHit  against  Sir  Horeoles  Robimoo, 
and  n<;ainst  the  others  who  thwarted  htm  in  oarryinL;  out  his  plans  for  the 
pacification  and  administration  of  Stellaland  and  **Land  Goshen,'*  witli  re- 
markable power  and  skill,  supporting  it  with  a  formidable  body  of  proof?, 
that  he  wa-s  in  the  main  riglit,  and  they  wrong,  ti[»on  the  points  at  \mw. 
His  main  purpo^  is  to  enlighten  opmion  at  home  upon  South  African  affaire, 
and  more  partfamlarijr  ndth  rqgard  to  the  great  valiie,  commercially  and  politi- 
eally,  of  the  regions  lying  to  the  north  of  the  Orange  and  the  Tsal  fiven» 
whwe  we  have  at  length  definitely  set  down  our  foot ;  the  dan  ger  of  attempting 
to  shirk,  as  has  been  done  in  the  past,  the  responsibilities  created  by  am 
position  in  South  Africa,  or  of  committinj^  the  directions  of  onr  lx>rder  and 
native  policy,  for  tiie  present  at  least,  to  tlic  tender  mercies  of  Cape  politicians 
and  political  iuilueuees;  and  the  wisdom  and  nece^ity  of  undertaking  to  regulate 
and  provide  for  the  great  northward  movement  of  white  i^en  and  tnden, 
which  at  no  distant  date  promises  to  reach  the  Zambesi.  In  all  theie  mstten, 
Geography  is  mora  or  less  directly  interested  ;  and  first-hand  knowledge  of  the 
countries  destined  to  be  the  fiel<I  of  colonising  enterprise,  such  as  Mr.  Mackenzie 
has  already  communicated  to  the  world  through  the  channel  of  the  Royal  Scottish 
Geographical  Society,  and  embodies  in  his  new  book,  is  of  the  hij,'}iest  possible 
service  in  the  solution  of  a  problem  which  has  hitherto,  out  of  ignorance  more 
than  anything  else,  cost  ns  so  dearly  in  credit,  blood,  and  treasure;  Espedsl^ 
noteworthy  is  the  opinion  emphatically  and  repeatedly  expressed  by  Mr,  Mt^ 
kensie,  that  the  new  territory  into  which  we  have  been  reluctantly  induced  to 
enter  will  ultimately  be  found  to  be  of  greater  value  and  imjiortance  than  that 
inchnled  within  the  T^ape  Colony  itself.    This  is  wholly  at  variance  witli  the 
views  that  have  so  long  prevailed  with  respect  to  the  physical  conJitiaoo 
and  agricultural  and  commercial  resources  of  the  country  lying  between  the 
Orange  and  the  Zambesi  An  arid  or  desert  region,~a  "  Great  Thirst  Lsnd," 
without  permanent  surface  vegetetion  or  regular  rainfall  or  drainage  aTstem,— hn 
been  reported  to  extend  north,  and  even  in  some  parts  south,  of  the  former  rim, 
forbidding  the  advance  in  this  direction  of  agricultural  settlement,  and  limitin: 
even  pastoral  farmiiig  within  narrow  bounds.    Mr.  Mackenzie,  fruui  his  ovrn 
oli«erv;itions  and  exjierience,  declares  that  after  giving  all  needful  regard  to  the 
wants  and  rights  of  the  native  tribes,  homes  may  be  found  in  this  region  for 
many  thousands  of  white  settlers,  and  he  pointo  out  the  wonderful  results  thsk 
have  arisen  from  the  application  of  irrigation,  the  improvement  of  dimatie  mA 
other  conditions  which  is  certain  to  follow  the  inflow  of  population  and  spread 
of  cultivation,  and  the  great,  and  go  fiir  barely  touched,  mineral  resources  ofihc 
country.    Tiie  native  chiefs,  of  whom  Khame  may  be  taken  as  a  tyiH\  bare 
.shown  inclination  and  even  eagerness  to  be  placed  under  the  guardianship  of  the 
British  flag,  as  a  defence  i^ainst  the  more  unscrupulous  advances  of  other  civilised 
or  semi-civilised  neighbours ;  and  the  hesitancy  which  the  Government  hsve 
shown  in  accepting  the  protective  chaige  of  the  whole  possessions  of  the  Bsmsag- 
wato  chief,  and  thus  extending  the  limits  of  our  South  African  Dominion  to  iu 
"natural  boundary,"  the  Zambesi,  is  condemned  by  ^Tr.  Ma(;kenzie  a.s  an  act  of 
weakness  which,  however,  it  is  not  yet  too  late  to  repair.    Matabeleland  al^o  be 
regards  as  falling  properly  within  the  scope  of  our  political  influence  and  over- 
sight, and  he  records  interesting  particulars  regarding  the  disposition  uud  custom 
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of  the  chiefs  and  ppn]i!e,  the  indications  of  wealth  in  gold  and  other  metals, 
and  the  traces  of  earlier  mineral  workings,  and  a  former  civilisation  to  be  found 
in  this  and  adjoining  native  territoriea.  Mr.  Mackenzie's  volumes  are  profusely 
illustrated  and  furnished  with  maps  of  Bechuanaland  and  South  Africa.  They 
dflierve  the  earofol  pentnl  of  every  one  who  is  in  any  way  interested  in  *'  Anetral 
African"  polituM,  eominefoe,  and  geography. 

Onatenuda :  the  Land  of  the  Quettal  A  Sketch  hj  Wiluah  T.  Bbiohax,  A.H. 
London :  T.  Fieher  Unwin,  1887.  F)p.  468,  ineluding  Appendix  and  Index. 
Price  Sit. 

In  iimnv  rc!<y)P<'t^^  thh  is  a  model  book  of  travels  ;  in  its  arrangement  the 
author  has  separated  the  trifling  incidents  of  the  itinerary  of  his  journey  from 
the  more  substantial  and  valuable  information  he  was  able  to  collect ;  the  latter 
he  has  grouped  under  separate  chapters,  and  these  present  the  most  praiseworthy 
featuxea  of  the  book.  Indeed,  ooneidering  how  scanty  ate  the  means  of  refer* 
enee  for  students  of  the  geography  of  Central  America,  we  are  disposed  to 
wdoome  Mr.  Brigham'a  handsome  volume  with  perhaps  more  commendation 
than  it  might  otherwise  command  ;  for  the  author  himself  had  to  confront  the 
same  difficulty  of  obtaining  information  in  regard  to  the  country  he  was 
traversing.  That  this  should  be  so  is  the  more  surprising  when  one  considers 
the  remarkable  resources  of  the  republics  of  Central  America,  and  especially  of 
Guatemala,  and  at  the  same  time  remembers  the  energy  with  which  trade  and 
commerce  are  pushed  in  other  and  less  promising  quarters  of  the  world.  The 
author,  however,  supplies  a  clue  to  this  stagnation  in  the  poUtical  and  economi* 
cal  life  of  the  states  when  he  says :  "  Could  these  fermenting  republics  be 
induced  to  give  up  their  absurd  and  expensive  military  establishments,  and 
expend  the  money,  now  worse  than  wasted,  in  opening  roads  and  teaching  the 
people  something  besides  military  drill,  the  prosperity  of  this  wonderfully 
fertile  and  agreeable  region  would  be  secured.  Only  their  rerolutionaiy  habits 
now  interfere  with  the  introducUon  of  foreign  capital.''  As  a  sort  com- 
mentary on  these  words,  we  read  only  last  month  of  a  revolt  in  Guatemala, 
supported  by  the  chief  families  of  the  Republic,  having  been  quelled  by  the 
Government.  When  peace  and  order  are  established  in  this  distracted  country, 
perhaps  the  people  may  then  realise  what  Mr.  Brigham  anticipates  :  *'The  time 
will  come  when  these  regions,  far  more  fertile  and  accessible  Uian  those  Africtui 
wilds  that  for  a  score  of  yean  have  interested,  strangely  enough,  both  explorer 
and  capitalist,  will  claim  the  attention  due  their  natural  merits ;  and  the  fertile 
pkins  will  be  the  garden  and  orchard  of  the  United  States— not  necessarily  by 
political  annexation,  but  by  comrneroial  intercourse."  "Mr.  Brigliam  writ^  as  a 
United  States  citizen,  nnd  his  opinion  is  that  all  our  sugar,  all  our  cotlee,  all 
our  chocolate,  all  our  india-rubber  ought  to  come  from  Central  America,  where 
these  products  can  be  raised  better  and  cheaper  than  in  any  other  country." 
"  No  country,*'  he  says,  **oa  the  northern  half  of  the  American  continent  has  a 
finer  climate  or  more  beautiful  and  varied  scenery,  or  is  a  more  attractive  field 
for  the  genuine  traveller.  Valleys  rivalling  the  paradises  of  the  islands  of  the 
Pacific  ;  uplands  not  unlike  the  plateau  of  the  Indian  Neilgherries  ;  forests  as 
dense  and  luxuriant  as  those  of  Brazil ;  lakes  as  picturesque  as  those  of  Switzer- 
land ;  green  slopes  that  might  have  been  taken  from  the  Emerald  Isle ;  glens 
like  the  Trossachs  ;  desert  wastes  that  recall  the  Sahara ;  volcanoes  like  w^tna ; 
and  a  popnhiUon  as  various  as  in  that  land  whence  came  the  Indian  name,— ^dl 
these  features  make  bat  the  incomiilete  outline  of  the  Goatemaltecan  picture.*' 

This  picture  of  the  country  the  author  has  admirably  portrayed  with  pen 


Digitized  by  Google 


NSW  BOOKB. 


and  camera  ;  the  illustrations  to  the  book  are  specially  deserving  of  notii^«,  botk 
for  their  varied  selection  and  interest  and  the  beauty  of  their  executiou.  His 
route  was  from  Livingston,  the  chief  port  on  the  Atlantic  bide,  across  tbe 
ialhmuB  to  San  Job^  on  the  Faoifie,  and  back  by  another  waj.  The  ebaplni 
in  the  Appendix,  and  thoee  on  tlie  RepubUc  in  the  olden  time  and  at  the  prneat 
date^  the  vegetable  and  animal  productions,  earthquakes  and  volcanoes,  are 
those  wliich  please  us  beat  The  pabliahera  deaerre  credit  for  their  ahare  of 
the  work. 

China.  By  R.  K.  Douglas,  of  the  British  Muaenm,  and  Professor  of  Chines 
at  King's  College,  London.  Second  Edition,  Post  8vo.  liondon  :  Soeietyfor 
Promoting  Christian  Knowledge.    1887.    Price  b9. 

In  the  b(j<)k  bctoro  ii**  wo  have  a  short  liistory  of  China  and  the  Chinese,  with  a 
description  of  the  government  and  some  of  the  manners  andcustoms  of  this  remark- 
able people.  We  talk  of  the  days  of  the  Stuarts  as  the  "  OldeaTime,"  and  look  with 
venera^on  at  a  pieee  <kf  armour  worn  at  Creasy Jor  the  mine  of  a  eaatle  boilt  hf 
the  Norman  oonqueron.  Here  ia  a  people  whose  recorded  history  goes  back  to 
the  time  of  Abraham,  who  have  books  written  forty  oentnriea  ago,  and  who  csa 
point  to  the  Great  Wall,  atill  in  tolerable  preservation,  which  was  begun  214 
years  before  the  Christian  era — a  people  whose  civilisation,  such  as  it  is,  wm 
as  far  advanced  three  thousand  years  ajro  as  it  is  to-day,  and  whose  "  Book  of 
Rites,"  written  in  the  twelfth  century  before  Christ,  is  still  the  ultimate  appeal 
in  all  doubtful  ceremonials.  Professor  Douglas  describes  in  a  pleasant  style 
the  peculiar  enstoma  of  the  Chinese^  and  their  Tarioua  ritea  and  ceremonial 
and  discourses  on  the  architecture,  agriculture,  language,  literature^  food,  dnsi, 
eta  The  book  is  well  written,  and  worthy  the  perusal  of  any  one  carious  about 
China  and  the  Chineae,  as  the  deecription  ia  true  and  accurate  in  every  respeet. 

InmUinde:  Experimeet  of  a  NatmrcUiifB  Wift  ta  tAc  BiuUr%  ArdvLpda^^ 
,Ft).zii.+306»  By  Anka  FoBBBS.  W.  Blackwood  &  Sons.  1887.  PrteeSaOi 
Readers  of  Mr.  H.  0.  Forbea*a  valuable  and  interesting  volume  will  probably 
remember  a  terrible  and  very  nearly  tragical  episode  (if  which  Mrs.  Forbes  was 
the  heroine.  The  adventures  and  difficulties  enconntered  on  this  journey  writ 
trying  enough  for  a  man,  but  for  a  lady  they  are  well-nigh  unique,  and  Mrs. 
Forbes  has  certainly  done  well  to  tell  the  story  from  the  feminine  point  of  view. 
It  must  be  remembered,  too,  that  some  of  the  places  she  deacribed,  and  whsR 
their  longest  halts  were  made,  as  the  Tbnimber  IsIandSy  and  the  interior  of  Porta- 
gneae  Timor,  are  quite  unknown,  and  this  lends  additional  value  oven  to  her 
personal  experiences,  which,  however,  she  supidements  on  occasion  by  extracts 
from  her  husband's  book,  llcr  experiences  give  a  good  general  impression  of  the 
life  and  surruuudinga  of  the  traveller  in  these  reijions,  their  corgeous  beauty  and 
picLurciiqueness,  dearly  paid  for,  not  only  by  great  discomforts,  but  by  almost 
certain  and  often  dangerous  sickness  ;  and  she  has  some  curious  and  amusiai! 
notes  on  aocial  matters,  and  details  of  costume,  native  and  European,  as  well  as  of 
her  own  housekeeping  under  difficultiea,  which  must  be  read  to  be  appreciated. 
Messrs.  Stanford's  map  of  the  Malay  Anjhipelago,  from  Mr.  Forbes'a  NiUwraiidt 
Wawienngt,  accompaaiea  the  book. 

Lock  Creran:  Noiet  from  the  West  Htghta/ndt.  By  W.  Andsbbon  Smitb. 
Paisley  and  London:  Alexander  Gardner,  1887.  Or.  8vo,  pp.  vL+m 
Price  6«. 

This  is  another  welcome  little  volume  from  the  facile  pen  to  which  we  owe 
aeveral  works  of  a  like  nature.   We  refer  to  such  charming  little  books  as  tho^e 
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entitled  Off  ^  CAawi— a  work  which  chiefly  relates  to  the  vogions  of  Tarbeit 
and  Islay ;  Lewsiana^  or  Life  in  the  Outer  Hebrides  ;  and  Benderloch^  or 
Notat  from  th  Wc^f  JTt'fhfnnrfi.  To  this  last  volume,  this  of  Tjorh  Crrran, 
complete  ill  itself,  t'orinsi  au  appropriate  continuation,  consisting  of  a  monthly 
record  of  a  furtlier  j)erio(l  of  two  years  of  continuous  work  and  observation 
directed  upon  the  myriad  forms  of  life,  and  their  surroundings  in  air,  and  earth, 
•ad  BBa»  ia  tho  aame  insiliaiistible  disiriot  of  Benderloch,  totween  Lodu  Idiiiilie» 
Otmia,  and  Etivv^  in  Aigf Ushire. 

A  Sketch  of  Geolo<fical  JJUtory.  By  Edwabd  Hull,  M.A.,  F.R.S., 
Diroetor  of  the  Geological  Snnrey  of  IreUuid,  and  Ftofcewr  of  Geoloor  in 
the  Royal  OoUege  of  Sdeooei  Dublin.  London :  0.  W.  Deaoon  and  Co., 
1887.  Pp.179.  Price  3i.9(L 

Brofeaior  HnU  ia  well  known  as  a  lucid  and  elegant  writer  on  geology,  and 
IS  an  original  authority  on  the  difficult  subject  of  the  classifteation  and  mapping 
of  geological  periods.   In  this  '*  Sketch  "  he  leads  the  reader  pleasantly  through 

the  long  and  complicated  geological  history  of  the  earth,  which  he  divides  into 
six  successive  "ages,"  viz. — (1)  The  Archajan  or  Azoic  Age;  (2)  the  Lower 
Pakeozoic  Aj:e  (the  age  of  invertebrates),  comprising  the  Cambrian  and  Silurian 
Periods ;  (3)  the  Upper  Pala)ozuic  Age  (the  a^'c  of  fLihes},  comprising  the 
Devoiuan,  Garbraiferoos,  and  Ftormian  Periods ;  (4)  the  MoBOcoio  Age  (the  age 
of  reptiles),  comprising  the  TriasdCi  Jurassic,  and  Cretaceous  Periods ;  (6)  the 
Cainozoic  Age  (the  age  of  the  mammals),  comprising  the  Eocene,  Miocene,  and 
Pliocene  Periods  ;  (G)  the  Neozoic  Age,  comprifing  the  Postpliocene  or  Glacial 
Period  (the  epoch  of  the  nianinioth)  an  1  thp  <^)uaternary  Period  (the  epoch  of 
roan).  Such  a  "  Sketch"  as  this  also  sliuvvb  us  how  the  sciences  of  Ueol*\L:y  and 
Geography  are  intertwined.  For  instance,  were  a  traveller  to  go  to  Madagascar 
he  would  find  its  ftuna  differ  from  tiiat  of  the  ndj^bouring  continent  Afiica. 
How  is  this  to  be  explained  1  Professor  Hull's  "  Sketch  **  supplies  the  reason. 
During  Pliocene  times  occurred  *'a  great  migration  of  the  larger  animals 
inhabiting  the  northern  (Europasian)  continent  into  the  southern,  followed  by 
the  destruction  or  expulsion  of  the  aboriginal  iidmhitnnts  over  the  whole  of 
Africa  ;  owing  to  which  they  would  have  been  utterly  exterminated,  had  it  not 
been  that  the  survivors  were  left  in  poitsession  of  the  island  of  Madagascar,  as 
the  wide  and  deep  channel  whidi  separates  it  from  the  continent  formed  an 
impassable  barrier.  But  the  cause  of  this  great  invasion  remidna  to  be 
explained ;  it  was  in  effect  the  approach  of  the  intense  cold,  which  reached 
its  climax  in  the  succeeding  Postpliocene  or  Glacial  epoch,  and  which  converted 
the  climate  of,  at  least,  the  northern  part  of  Europe  into  one  approaching  that 
of  the  Arctic  regions  at  the  present  day.  According  to  the  views  of  Dr.  Wallace, 
there  were  three  causeways  by  which  the  migration  of  tlie  animals  from  the 
north  into  Africa  took  efieet — ^namely,  by  lands  connecting  Europe  and  Africa 
at  the  Straits  of  Oibndtar,  at  Sicily  and  Tunis,  and  at  the  Isthmus  of  Suez.*' 
The  surface  of  the  Mediterranean  was  also  considerably  lowered  at  this  epoch, 
partly  1^  the  freering  of  the  northern  rivers,  partly  by  elevation  of  the  land ;  and 
in  this  way  Professor  Hull  accounts  for  "the  large  number  of  remains  of 
elephants  and  hippopotami,  and  of  other  extinct  numimals,  in  the  caves  of 
Malta  and  Sicily  "—pointing  to  a  time  "when  Malta  stood  in  the  centre  of 
surrounding  lauds.  Remains  of  hippopotami  have  also  been  found  in  the  caves 
of  Gibraltar."  A  carefully  drawn  geological  section  (coloured)  accompanies  the 
"Sketch* 

YOU  UL  2Z 


Digitized  by  Google 


658 


NEW  BOOKS. 


The  AitBtr<danan  Colon£e§:  Emiffrathn  and  Oolimiiatum.  Report  of  In> 
quiries  made  by  W.  Hazell  and  H.  HODOXIN,  during  a  viait  to  Australiai 
Tasmania,  and  New  Zealand  in  1886  and  1S87.  London:  Stanfordi  and 
at  the  Emigrant's  Information  Offioe»  Frice  Gd*,  pp.  89. 

Tksffandjf  Gvide  to  Bmigmlvm  to  the  BriUtk  OoUmti,  With  Hapa,  hj 
W.  B.  Paton.  Sodetgr  for  Promoting  Ohriatian  Knowledge.  Friee  3ciL» 
pp.70. 

We  do  not  apologise  for  odliog  attention  to  theae  pamphlets,  for  the  dis- 
semination of  pfaetieal  information  on  the  suTgeot  with  whieh  they  deal  is  so 

object  not  unworthy  the  attention  of  a  Geographioal  Society.   To  take  the  latter 
pnmplilet  first,  it  contains,  besides  maps  of  Canada,  West  Australia,  and  Queens- 
land, a  few  statistics  as  to  products,  wages,  and  tirtces,  and  a  copious  list  of 
emigration  offices  in  this  country,  and  of  depots  la  the  colonies,  where  further 
information  may  bo  had  ;  all  this  is  very  ui^fui.   The  report  by  jJilu^'s.  IlazeU 
and  Hodgkin  has  a  wider  aoopOi  and  deals  shrewdly  and  sensibly,  bat  without 
dogmatising,  on  the  diAenlt  qnestion  of  the  demand  for  labonr ;  whether  then 
is  really  an  opening  for  emigration,  and  if  so,  for  what  classes  of  persons. 
The  result  at  which  the  writers  have  arrived  is  that  although,  owin^  to  the  fact 
that  Australasia  hns  latterly,  likp  t!?e  rest  of  the  world,  been  having  "  bad  times,." 
there  is  no  fjemral  dtiiuuid  for  male  labour,  this  is  very  ditierent  from  saying. 
an<l  by  no  means  implies,  that  there  is  no  o^miiiig  for  it.    For  agricultural 
labour  in  many  distiieta  tliera  is  an  aetoal  demand,  and  they  would  not  ''^^■ifidt 
any  steady  artisan,  whatoTer  his  trade,  from  emigcatinft  if  so  minded.  Even 
what  are  called  "  low  wag^ "  are  equal  to  the  average  British  wagee»  with 
board  and  lodging  thrown  in,  while  the  cost  of  living  is  little,  if  at  all,  in^ter 
than  at  home.    It  appears  that  wages,  as  a  rule,  arc  kept  at  an  artificially  hijjh 
level  by  the  action  of  the  Trades'  Unions,  which  have  great  power,  and  the  work- 
ing classes  are  strongly  opposed  to  immigration,  except  of  persons  with  capital, 
aa  tending  to  lower  the  rate  of  wages.    For  female  aerranta  there  is  a  ateaJ} 
demand.  The  writera  show  the  unreality,  spealdng  generally,  of  the  "unem* 
ployed  "  movement  A  large  proportion  of  those  who  oompose  it  seem  to  be 
loafers,  and  emigrants  of  the  wrong  sort.    They  give  some  interesting  details 
of  attempts  which  arc  being  nia(U*,  especially  in  New  Zealand,  both  by  Grorem- 
ment  and  by  private  pereons,  to  establish  asxricultural  villages.    These  seem  to 
offer  considerable  inducements  to  settlers  huvmg  a  capital  of  £&o  to  £500, 
though  they  also  oflbr  liMtlities  even  for  kbourere  witiiont  oapitaL    Bat  in 
Australia  the  jealousy  of  the  labouring  class,  especially  perhaps  in  Victoria, 
putting  pressure  on  their  Governments,  would,  the  writers  think,  preFont  the 
establishment  on  imy  considerable  scale,  even  of  such  settlementa.  We  commeod 
the  pamphlet  to  all  who  are  interested  in  the  subject. 

A  Dicttonnrrf  of  Chrisfuin  BiofrrafJii/^  Literature^  Sect*,  and  Doctrinet^ 
(hiriwi  the  fint  Eight  Cenlunto.  Edited  by  William  Smith,  D.C.L, 
LL.D.,  and  Henry  Wage,  D.D.  Volume  iv.  London :  John  Murray,  1^87. 

The  publication  of  this  volume  of  1227  double-column  pages  completes 
the  splendid  pile  of  ihe  iiftecn  volumes  of  dictionaries  of  knowledge  iIuwd 
to  Charlemagne,  which,  in  this  department  of  literature,  we  must  pronousoe  lo 
be  tlie  crown  of  acholaiship  in  the  United  Kingdom.  There  is  no  foieign,  not 
even  any  Qerman,  c^pndia  which  can  be  compared  with  them,  either  is 
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fulness  and  ripeness  of  scholarship  for  the  period  treated,  or  in  litenry  stylB 
and  practical  usefulness.  The  scholar  and  the  general  reader  alike  consult  them 
with  pleasure  as  well  as  profit.  They  form  as  complete  an  Onomasticon  down 
to  the  eighth  century  of  the  Christian  era  as  the  uiost  exacting  can  desire.  So 
far  88  ecclesiastical  history  and  detailed  biography  are  concerned,  Scotland  and 
Ireland  are  perhaps  more  ftilly  treated  than  Engjland,  for  these  were  the  laads 
of  the  saints  and  missionarieB  who  converted  Roman  and  Saxon  Eo^and  before 
AngOBtine  of  Canterbury. 

The  f^eoi^phiral  value  of  the  !)icti<»Tiarie8  ie  of  a  high  order,  wherever,  as 
for  instance  in  the  caee  of  Tatrick,  important  (juestions  and  controversioa 
centre  around  rival  places.  But  for  our  readers  tlic  special  value  of  the 
series  centres  in  the  Dictionary  of  Greek  and  Rornau  Geography^  the  second 
volnme  of  which  appeared  Just  thirty  years  ago.  That  work  has  wonderfully 
maintained  ita  enprenuK^  in  spite  of  advancing  schokTship.  The  contributioaa 
to  it  of  Kuch  an  expert  as  Mr.  E.  Bunbury,  have  given  it  a  uniqne  cxccl> 
lence.  We  congratulate  Dr.  William  Smith  and  Mr.  John  Murray  on  being 
spared  to  complete  the  entcrpriise  which  they  began  by  the  publication  of  the 
first  of  these  fifteen  volumes  in  1851. 


ROYAL  SCOTTISH  GEOQRAPHICAL  SOCIETY. 

KEKHIT  OF  COUNCIL. 
SiaaiON  1886-87. 

Thb  OouiTOiL  has  the  honour  to  adbmit  the  following  Annual  Report 

The  third  SesBion  of  the  Society  has  been  marked  the  recognition 
of  its  labours  by  Her  Majesty  the  Queen,  who  has  been  graciously  pleased  to 
accede  to  the  request  of  the  Society  to  add  tin-  rtrcfix  "Roya^"  to  it.s  former 
designation.  Her  Mftjentv'.'?  pleasure  was  intimated  to  the  Si  tn  ty  by  the 
President,  the  Bight  Honourable  the  Earl  of  Bosebeiy,  in  the  following  com- 
munication : — 

"Lakbdowke  House,  Bkrkrliy  Sqvau, 

Jinw  1SS7. 

**  Dear  Sie,— I  iiavo  the  pleasure  to  enclose  herewith  a  letter  which  I  have 
received  from  Lord  Lothian,  aa  Secretary  for  {Scotland,  intimating  that  her 
Majesty  has  been  graciously  pleased  to  accede  to  the  request  of  the  Scottish 
Cteographioal  Society  to  bear  the  designation  '  Royal'  Her  Majesty  's  gracioua 
permiaeion  will,  I  am  8ure»  be  moat  gratifying  to  eveiy  member  of  the  Society, 
since  it  marks  in  the  most  unmiatakable  way  the  position  which  our  Society 
haa  earned  for  itself.^Beliere  me,  youra  faithfully, 

"  (Signed)  Kossbb&t. 

'*  A.  Silva  White,  Esq.,  Serretarj/.'' 

The  letter  of  Lord  Lothian,  referred  to  in  the  above,  rau  as  follows  :— 

"  DOVKR  Hor^iE,  WHrrSBALL, 
S.i-V'  23rd  Jun<^  1SS7. 

"My  Lord,— I  have  the  lionour  to  inform  your  Lordship,  with  reference  to 
your  letter  of  the  llth  ultimo,  that  the  application  of  the  Scottish  Geographical 
Society  to  be  permitted  to  bear  the  designation  *  Royal,'  has  beenliA  before 
the  Queen  by  the  Secretaiy  of  State  for  the  Home  Department,  and  that  Her 
U^^eaty  has  been  gradoosly  pleased  to  accede  to  their  request,  and  to  command 
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that  the  Society  .shall  in  future  be  styled  'The  Royal  Scottish  Gcoprarhi- 
cal  Society.'— I  have  the  honoor  to  be,  my  Lord,  your  Lordship's  obedient 
Servant,  "  (Signed)  LoTfliAH. 

"  The  Right  Honourable  the  Karl  of  Kosebery,  etc.,  etc,  etc" 

The  Council  lias  resolved  to  recommend  to  the  Society  the  granting  of 
Fellowship  J)iploiiiii.s  to  Ordinary'  •^Tcmbers  aur!  others,  on  fertain  conditions, 
to  be  submitted  at  the  next  Annual  Business  Meeting  of  the  ISociety. 

MBMBEItSSIP. 

The  following  ii  a  Stetement  of  the  Membenhip  of  the  Society,  aa  at  31>t 
October  1887  :— 

District.  Mombershipi, 
Edinburgh,    .         .         .  "      .         .         .  .611 

Glasgow,       .......  247 

Dundee,       .......  94 

Aberdeen,  66 
EngUucI,  Ireland,  India,  British  Oolonies,  and  Foreiga ) 
Oonntriea,  .....) 

1121 

Dednot  names  entered  in  more  than  <me  DietriGt»  .  19 


Net  Membecship,     .....  1102 

Of  Ihr  ahnvcy  95  are  Life  MemUr.<. 

The  following  shows  the  increase  in  the  Society's  Membership  during  the 
Session,  and  the  losses  by  deaths  and  resignations : — 

Membership — Last  year's  Report,   ....  1088 


Lean  names  entered  in  two  Districts ;  omitted  to } 
be  deducted,  .        ..       .  ) 


19 


Correct  net  Memberfihip  last  year,  ....  1069 
Members  elected  during  Session,     ....  129 

1198 

Resignations  and  deletions,  .        .        .  .62 
Deaths,        ......     14   96 

1102 

The  net  increase  in  the  Meinliersliip  (lnriii<^  tlie  Session  was,  therefore.  33. 

Baron  von  Eichthofen  and  Dr.  Heinrich  Kiepert  were  elected  llonorar}' 
Members  of  the  Society. 

The  Honorary  Corresponding  Members  of  the  Society  now  number  37,  the 
msjority  of  whom  have  contributed  communications  to  the  Society's  Vaffimt, 

The  Council  is  indebted  to  the  Oonveners,  Secretsries  and  Members  of  tlic 
Local  Committees  in  Glasgow,  Dundee  and  Aberdeen  for  the  services  they  hsve 
rendered  in  promoting  the  interests  of  the  Branches. 

Finance 

The  Coundl  submits  the  following  Financial  Statement 
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M1BTIVG8  OF  TBI  Soomnr» 

The  Society  has  lield  19  meetings  during  the  Seadoii— 10  in  Edinbargh, 
6  in  Glasgow,  2  in  Dundee,  and  2  in  Aberdeen. 

Tlie  papers  read  at  these  meetings  were  contributed  by  : — Sir  Charles 
Warren,  who  delivered  the  Anniversary  Address ;  the  liev.  James  Chalmers, 
Dr.  Robert  W.  Felkin,  Prince  Krapotkin,  Colonel  Sir  Francis  de  Win  ton,  Mr. 
J.  Y.  BiMhanaD,  the  Bar.  Horace  Waller,  Mr.  John  Mackenrie,  Mr.  Boaiell 
Robertson,  Dr.  Wilhelm  Junker;  and  a  paper  by  Emin  Paaha,  oommunuiated 
by  Dr.  Felkin. 

The  Anniversary  jSIeeting  of  the  Society  in  Edinburgh  was  held  in  the 
Museum  of  Science  and  Art,  under  the  Presidentship  of  the  Earl  of  Wemyss 
and  March.  On  the  conclusion  of  the  Anniversary  Addreos,  a  conversajdone 
was  held  in  the  Museum. 

EovoATioNAL  Scsmx. 
AnaagementB  have  been  made  by  the  Education  Committee,  under  the 
sanction  of  the  Council,  for  holding  an  Examination  in  January  1S88,  on  "Geo- 
graphical Terms  and  the  Tntcrpretation  of  Maps,"  in  accordance  with  a  Syllabus 
prepared  by  the  Committee.  The  examination  will  be  open  to  ail  pupils  of 
elementary  and  secondary  schools  in  Scotland. 

A  sufficient  number  of  books  and  atlases  suitable  for  prizes  have  been 
obtained  from  (or  promiied  by)  the  ftUowing  firms  :~Messn.  W.  dc  A.  K. 
Johnston,  MesBiB.  A.  &  0.  Black,  Messxa.  Thomaa  Nelson  &  Bohib,  Mesara. 
Blackie  &  Oa,  and  Mr.  John  Bartholomew. 

Professor  James  Geikie  and  Priaoipal  Grant  Ogilfie  have  eonaented  to  net 
as  the  Society's  examiners. 

Publications. 

The  Society  has  continued  U>  publish,  monthly,  2'/u  ^Scottish  Geographical 
Magamne*  In  approving  of  the  manner  in  which  the  Magazine  baa  been  oon> 
ducted  by  the  Bditora,  the  Cknraeil  desires  to  express  its  recognition  of  the 

services  rendered  by  those  who  have  contributed  original  articles^  and  also  of 
the  valuable  aid  accorded  to  the  Editors  by  the  following  gentlemen  : — 

Mr.  J.  T.  Bealby,  Mr.  J.  G.  Bartholomew,  Mr.  W.  B.  Blaikie,  Mr.  H.  M. 
Cadcll,  Mr.  Scott  Daigleish,  Dr.  Dods,  Professor  James  Geikie,  Mr.  .John  Geddie, 
Mr.  John  Gunn,  Mr.  J.  W.  M'Crindle,  Dr.  Hugh  R.  Mill,  Mr.  Ralph  Richardaon, 
and  Dr.  George  Smith. 

The  Conndl  regrets  that  Mr.  Hugh  A.  Webster,  shortly  after  bis  appointment 
to  the  librarianship  of  the  University  of  Edinburgh,  tendered  his  resignation  as 
Honorary  Editor  of  tlu^  Jfaijazmef  in  consequence  of  insufficient  leisure  to 
perform  the  duties  required  of  him  ;  and  they  desire  to  record  tlicii-  tlianks  to  3Ir. 
Weljster  for  the  valuable  assistance  rendered  by  him  dnririL'  tlm  ]>erind  nf  lug 
oiiice.  In  the  early  part  of  tlie  Session,  the  Council  appouii*  *!  as  Assistunt 
Editor  Mr.  J.  T.  Bealby,  who,  besides  contributing  articles  and  reviews,  has 
taken  the  compilation  (rf*  the  Oeograpkieal  Ifotes  almost  exclusively  under  bii 
care.  Fending  new  arrangements,  Ifo.  Ooutta  Trotter  has  kindly  consented  to 
discfaaige  the  duties  of  Honorsiy  Editor. 

LiBRAliV  AND  Map  DSFASTliEMTS. 

The  Library  and  Map  Departments  have  continued  to  receive  numerous  and 
valuable  aGcesaions.  For  the  Session  of  1886-7  these  comprised  335  books,  135 
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maps,  charts,  and  atlases,  and  a  laige  number  of  periodicals.  The  Libraiy  now 
contaius  4717  items. 

The  Society's  Exchange  List  includes  at  present  the  names  of  102  Societies 
and  Pablie  IiutitatioiuL  The  laige  number  of  foreign  publioilions  leoeired  is 
an  important  fentnre  of  the  Sodety'B  nioiiraee ;  the  fteih  information  eonstantly 
coming  in  tnm  so  many  regions  of  the  globe  fwms  a  eontlnnons  record  of  great 
value  as  a  means  of  reference. 

The  Cnimcil  gratefully  acknowledges  the  receipt  of  the  following  Qovemment 
publicatirms  :  — 

From  the  Government  of  Italy.  — /?<7)o;"/,<  on  Sfrtti.^tirg  of  Parish  and  Pro- 
vincutl  I'  iitanct  ;  Emigration;  Ptriodiml  J^it.is  ;  (VwV,  Comui^ r'-ial,  'tnd 
Cnminal  Judiciary;  EUnientary^  Secondary ^  and  Superior  Iwiruction ; 
Industry  o/vartow  Prmnnees;  Pdiiieal  SUeUmxU ;  Charitable  ImHtitaumt ; 
Mweme^  of  PeriodieaU,  Populatum,  Invalids  in  Civil  HotpiidU :  Prices  <y* 
Food  ;  Acts  of  Commissions  for  Re-arranging  Ciml  ami  Criminal  Judiciary 
Statistics,  and  for  Penision  of  tfie  Tariff;  History  of  the  Periodical  PresB; 
Sf  uffy  of  the  Po)>ulati,,n  for  thf  Century  in  ftaly  and  other  States  ;  Hygienic 
and  Sanitary  Cotulition  of  Parts/t''<t :  Customs  and  Commercial  Legislation 
and  Stat  iff  i'-.^ ;  Stafii^tirnf  Year- Book,  1886,  efr. 

Prom  the  Oovemment  of  HorwB.y.—OJicial  iStatisttcs  of  Norway ;  Jovmal  of 
the  Central  Bureau  of  Statistics  ;  Observations  at  the  Norwegian  Polar  Station 
of  Bossekop  in  AUen;  Memoirs  of  the  Norwegian  North-Atlantic  Expedition, 
1870-78  (through  Professor  Mohn,  Ohristiania). 

TtoBL  tlw  Oevsnmisnt  of  hOlA.— Reports,  Memoirs,  and  Records  of  the 

MetearologiealDejyaHmeni;  The  Geologieal  Survey;  The  Arehceologieal  Survey; 
The  Marine  Survey;  Administration  Reports  onRaUways;  and  Reports  on 
the  A  dministration  of  the  Presideneies  and  of  wgrwms  Provineetf  including 
British  Burma, 

From  the  Goyemment  of  tlM  Oape  of  Good  Bope. — Civil  Service  List,  1887  ; 
Statiatical  Register,  I'^^f^  ;  Rejyort  of  Meteorological  Commimonj  1886; 
Agent-General  for  Cape  ot  Good  Rop^— Official  Handbook,  1886. 

From  the  Government  of  Canada.— (MiniBter  of  the  Interior,  Oitavf  n)— Report 
of  fht  Hudson's  Pay  P rjmlition  of  1886  ;  Charts  of  JV/njH'ra/nrcs  of  J/tuison's 
B'lii  logion  and  Eastern  Canada,  1885-6.  Geological  and  Natural  History 
&ni  \  cy— Descriptive  Catalogue  of  the  Economic  Minerals  of  Canada^  Annual 
Report,  1885. 

Fnm  nm  VUted  ttsAss  9sievammA.— Reports  of  Tenth  Census  ;  Mortality 
and  Vital  Statistics ;  Mining  Industries;  Eduoaiion  in  Alaska;  Bulletins, 
Monographs,  and  Reports  ofGeologioal  Survey. 

mm  thn  Ooosnl  cf  ViiBesaila^  tdaaOiUL— Correspondence  between  the  Vene- 
suelem  and  British  Covemmenis  on  the  Question  of  the  Frontier^  1887. 

From  ih&  Government  of  Victoria. — Reports  of  Secretary  firr  Mines  and 
Mining  Registrars. 

The  (Jouncil  also  giatclulij  ackuowleUgeB  a  large  uuiaber  of  Douatious  from 
private  sources. 

Among  private  Donors  may  be  mentioned— Messra  T.  and  A.  Constable ; 

Dr.  R  N.  Ciist ;  C.  W.  Eves,  Esq. ;  John  G.  Gamble,  Esq. ;  Professor  Carl 
Hansen ;  Herr  £mil  Motiger ;  George  Riddell,  Esq. ;  Dr.  Geoige  Smith ; 
a  Wm.  SUver,  Esq. 
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RBPORT  OF  OOUNOILi 


EZFIOBATZOK. 


The  Society  has  let  pass  no  opportunity  to  promote  llie  advmeement  of 
Geogn^diieal  Ezploration  and  Research.  It  was  actively  engaged  daring  tha 
Session  in  bringing  before  Her  Majesty's  Govemnicnt  and  the  public  the  pressing 
need  of  an  expedition  being  sent  for  the  relief  of  Einin  Pasha  and  his  beleaguered 
garrisons  in  the  Egyptian  Elquatorial  Provinces.  It  was  hoped  that  any  well- 
equipped  expedition,  in  penetrating  to  and  returning  from  these  remote  parts  of 
AfriM,  eould  not  fail  to  peifonii  wM  eiplomtoiy  work  by  tlio  way.  Her 
HiUeBty*B  Government,  though  xmwilling  to  undertake  the  equipment  of  tbe 
expedition,  handed  over  for  this  purpose  the  special  grant  made  by  the  Egyptian 
Government  to  a  syndicate  of  private  gentlemen,  among  whom  were  several 
members  of  the  Society's  Council.  To  Mr.  William  Mackinnon,  of  Balinakill, 
one  of  the  Vice-Presidents  of  the  Society,  was  intrusted  the  task  of  despatching 
the  expedition.  Mr.  Mackinnon's  efforts  were  so  well  directed  that  in  a  short 
apaoe  of  time  the  Eipedition  was  organiaed  and  placed  under  the  command  of 
Mr.  H.  M.  Stanley,  whose  reports  since  his  departure  on  Slit  January  last 
show  a  satisfactory  advance  in  the  direction  of  his  goal. 

INIr.  Henry  0.  Forbes,  towards  whose  expedition  to  New  Oninea  the  Society 
had  raised  the  sum  of  £500,  reported  to  the  Society  last  June  that,  althougli  he 
liad  not  succeeded  in  reaching  the  summit  of  the  Owen  Stanley  range,  he  felt 
satisfied  with  the  work  he  had  been  able  to  accomplish.  He  had  made  a 
triangnbted  aonrey  of  the  dietriet  travened ;  he  had  eoUeeted  a  laige  ntm  of 
meteorological  data ;  he  bad  obtained  an  interesting  omithologioal  eoUeetkm ; 
and  he  had  put  together  by  far  the  largest  herbarium  yet  bnn^t  out  of  New 
Guinea.  He  will  use  all  the  time  at  his  disposal  in  preparing  a  report  of  the 
results  of  his  expedition. 

As  regards  the  promotion  of  Antarctic  exploration,  in  which  the  Society  wa.s 
interested,  the  Council  regrets  to  say  that  no  satisfactoiy  advance  has  been  made 
in  this  eotintiy  towards  equipping  and  sending  out  an  eqwdition. 


For  the  Council, 


ARTHUR  SILVA  WHITE,  F.RJ3.K, 


Edivboboh,  lUh  November  1887. 
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SO. 

 Day  of,  24fi- 

St.  Domingo  and  sngar  plan: 

inp,  m 

St.  Fond,  Fanjas,  on  Sir.  L 
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St.  Thomas  and  Prince's 
Island,  Soundings  between, 
^21. 
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  visits  Lake  Victoria 

Nyanza,  (iO. 
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mercial treaty  with  Ger- 
many, 58. 
Sumatra  and  Timor,  Fossils 
of,  256. 
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saltness  of  the  currents  in, 

of  Sunda,  Soundings  off 


the,  558. 
Strasburg,  Population  of,  44. 
Strath  and  Dale,  Leslie  on  the 

use  of  the  wonls,  22. 
Strathnaver,  Crags  of,  noticed 

by  Boece,  82. 
Strauch,  General,  of  the  Congo 

Free  State,  42L 
Stream,  The  Gulf,  and  Guinea 

Current,  218. 
Striven,  Loch,  Description  of, 

IL  12. 

Studies  in  the  Topography  of 
Galloivay.    (Maxwell),  rev., 

ML  ,  ^ 
Stupart  Bay,  Eskimos  of,  §2, 
 Mr.  li.  F.,  on  Eskimos  of 

Stupart  Bay,  52» 
Suais,  M.,  at  Lake  Assal,  252, 


Summer  Retreat,"  Length  of 
the,  22. 

Sunda,  Soundings  of  the  Straits 
of,  558. 

Suugari  River,  Sources  of,  42L 

Superior,  Lakk,  Particulars 
regarding,  258. 

 Level  of,  56. 

Surinam  (Kappler),  rev.,  214. 

 Condition  of,  lOfi. 

Survey  for  a  canal  between 
the  Volga  and  Don,  44. 

 of  Russian  Poland,  44. 

 of  sources  of  the  Missis- 
sippi, 105. 

 operations  in  Canada,  105. 

Surveys  in  South  America,  174. 

Suthkrlandshire,  Leslie's  de- 
scription of,  24. 

 described  by  Boece,  80. 

Sveina^h,  Eruption  of,  242. 

Swat  ^ver,  26^  22. 

Swaziland,  Mining  grants  in, 
3QL 

 Want  of  a  British  Resi- 
dent in,  212. 

Sweden  and  Denmark,  pro- 
posed tunnel  between,  l.'^. 

Swedish  factory  at  Massanya, 
142. 


d  by  Google 


708 


INDEX. 


Sweti  River,  26^ 

Swiw  Guidt,   Practical,  rer., 

Syndicate   Peak,   Height  of, 

Syria,  Seleukos  Nikat<tr,  king 
of,  22. 

SzE-Ciii'KN,  Productions  of, 

 Province  of,  WIL 

Tablelands  of  Shoa,  SL 
Tahoe,  Lake,  Level  and  depth 

of,  iifi. 
Tahoro  Hill,  Height  of, 

 River,  :iDQ. 

Tairbeart.  Derivation,  of  the 

name,  36. 
Takong  or  Likato,  Description 

of  the  town  of,  2ii2. 
Takow,  Population  of,  571. 
Takta   Karatcha,  Height  of, 

2511 

Taku  and  Tien  tsin,  Railway 

between, 
Tamalipti,  now  Tam-luk,  2i 
Tambo  River,  4fi3. 
Tamboronga,  Height  of,  617. 

fiia. 

Tam-lak,  anciently  Tamalipti, 
22. 

Tampahuk     or  Kadamayan 

River,  G13,  023. 

  Productions  of  the,  613. 

Tamsui,  Height  <'f,  r)fi8. 
Tanjjanyika,  Lake,  Arrival  of 

Lieut.  Wi.s8nmnn  at, 
Tangut,  called  T'uu-hwang  by 

Fa  ilien,  21. 
Tank,  E.  F.,  on  the  Odor,  3aL 
Tappenbeck     and  Ki:m>, 

MEH.SR.S,,  Exploration  of  the 

Cam  croons  by,  40(). 
   — —  Explorations 

of,  6M. 

—  Lieut,  on  his  African  jour- 
ney, ina. 

Tarawem  Di'tfrict,  Nf>n  Zui- 
land,  Map  of,  rev.,  fiiL 

Tarbet  liasin,  Temperature  of 
in  December,  42. 

Takim  Riveh,  Exploration  of, 
250. 

 Length  of,  24. 

Taah-kurgan,  perhajis  the  Tsze- 

hoh  of  Fa-Hien,  25. 
Tasman  Glacier,  Height  of  the, 

Ta.smama    ami  Australia, 

Area,  of,  73j  14. 

 Rainfall  on,  13^  14. 

Tatooing,    Prevalence    of  in 

Africa,  1 18. 
Taxes  in  Transvaal,  52. 
Taylok,  Commander,  on  the 

Nicarauua  Canal,  2iiQ. 
-—  Dr.  J.  E.,  F.L.8.,  F.G.S. 

Tonri'tf'/t  Guide  to  SuJoU; 

rer.,  fM)H. 


Tchilder  Gel,  Lake,  Level  of, 

Tchorokh  River,  Basin  of  de- 
scribed, 3iiL 

Tk  Anac,  Lake,  Area  of,  512. 

 Description  of, 

685. 

Te  Kapo,  Lake,  Height  of,  5SL 
Tea,  Immense  cultivation  of  in 

Japan,  342. 
Teachimj  o/Geography{Geik.ie) , 

rev.,  49r>. 
Teak  furrests  of  Upper  Burma, 

420. 

Technical  instruction,  Import- 
ance of,  £20. 

Teleorapii  cables,  EfTocts  of 
earthquakes  on,  224. 

 stations  in  Western  Aus- 
tralia, 64fii  041. 

 wires  in  Java,  length  of, 

198. 

Telegraphic  cable  between  Brit- 
ain and  Australia,  Length  of, 
55. 

 Proposed,  New  Zea- 
land, 55. 

 connection  of  Batavia  and 

Singapore,  1Q8- 

— —  Enterprise,  55. 

Telegraphs  in  Jai)an,  ^UH 

  Subnjarine,  and  Geo- 
graphy, (i32. 

Telpherage  referred  to,  633. 

Tcniscouata  Lake,  Depth  of,  50. 

Temperature  and  soundings, 
Relation  between,  SiiS. 

 at  Kian,  G14. 

 at  Lado,  503. 

 Babbage  on,  323. 

 Bottom,  of  the  Bay  of 

Bengal,  550. 

  - — "   ov  THE  Indian 

Ocean,  55fi. 

 off  Soko- 

tra,  n.'ifl. 

 in  Japan,  Extremes  of, 

340. 

 in  Parana,  433. 

 in  Tierra  del  Fuego,  4^4. 

 Afap  of  Europe,  rev.,  ^tH4. 

 Mean  annual,  of  Mayottc, 

104. 

 OB.sERVATioNsatBlantyro, 

Africa,  253. 

 at  Melbouamo,  4CiX 

 in  Arabia,  317. 

 in  Cameroon.  fM4. 

 in  Greenland,  .'/J7. 

 ■  in  Keppel  Province, 

filO.  5U.  616.  617.  618.  619. 

021.  622.  C24. 

 in  Locli  Ness,  560. 

•  in  Spitzbergen,  4.10. 

■  ■ — ■  in   North  Atlantic, 

502. 

 in   the  North  Sea, 

 in  Walfish  liay,  507. 


Temperature  obaervationt  off 

the  sou  th  -  west  coast  of  Africa, 
566. 

 of  air  and  water  at  Lake 

Huron,  252. 

  of  air  near  Hekla,  43. 

 of  atmosphere  at  Mount 

Guay,  202. 

 of  boiling  springs  at  Ki 

biro,  284. 

 of  Bushimaji,  485. 

 of  Clyde  sea  area,  42. 

 of  Corea,  42i 

 of  Gran  Chaco,  48L  iSS. 

 of  Jorullo,  146.  147. 

 of  Loch  Lomond  in  Decem- 
ber, 42. 

 of  New  Siberia,  4H1. 

 of  PoUr  Current,  53L 

 of  rivers  and  Lakes,  Dr. 

Mill's  suggestions  on,  523. 

 of  Siam,  523. 

 of  the  air  at  Fernando  To, 

32L 

 of  the  Black  Sea,  ISi 

 of  the  North  Sea, 

382. 

 OF  Water  at  Horn's  Rw: 

Lightship,  32L 
 in  Bay  of  Bengal, 

25L 

 sudden  changes  of  off  Cap« 

Guardafui,  5011. 
Temple,  Destruction  of  the. 

1^ 

 Hill,  Height  of,  43L 

 Sir  Richard,  Journals  kf})- 

in    Hydtrabad,    etc.,  nr.. 

Tcnasserim  and  Arakan  cede.i 

to  Great  Britain,  411. 
Tent-dwellers  of  Palestine,  l£L 
Terifa  Plain,  Description  cf, 
641 

Terrace,  Discovery  at  Rotorca 

of  a  white,  264^ 
Terrace-s  AUewial,  at  Laif 

Albert.  282. 

 in  the  Waiaii  district, 

 of  hilli»id««  of  Palestine,  i 

 of  the  Grand  Caiion  Dis 

trict  described,  447. 

 on  the  Clutba  River,  5Si 

Tctnuld,   Mount,  Height  of, 

48a 

Teviotdale  and  Merse,  Lc>br 

on  the  productions  of,  ^ 
Thermometer     and  Kmo- 

metek.  Readings  of,  durins; 

a  cyclone,  24L 
 readings  at  Entotto, 

486. 

 at  Gadda,  41fl. 

 used  in  the  Drachm  cruiMS, 

385. 

Thina*  of   Ptolemy  probaUy 

Chan^gan,  2L 
Thingndaw  coal  tield,  Burnu, 

416. 


INDEX. 


Thomas.  M.,  Discovery  of  lime- 
stone iu  Tunis  by,  366. 

Thomson,  Mr.  J.  P.,  on  British 
New  Guinea,  fi48. 

 on  the  Rewa  Rivor, 

107. 

 Professor,  gauges  the  Col 

oratlo  River,  4.5.'>. 
Thoroddsen,  Dr.,  Journey  by, 

in  Iceland, 
Thorough  Guide  Sfrie-*,  rer., 

IIP. 

Tlior8h«i\Ti,  Population  of,  5*J0. 
Three  Points,  Cape,  Soundings 

off,  220,  2aiL 
Through  Cyprus  (Smith),  rer., 

m. 

Thiirarhraun,  Mount,  Eruption 

of,  248. 
Tiberias,  City  of,  12- 

—  Level  of  Lake,  A. 
Tibet,  Map  of,  r^,,  32L 
 Mr.  Carey  in,  2ij£L 

  South  Eautem,  Mop  of. 

rfv.,  'AfU 
Tidal  observations  in  the  North 

Sea,  .•^97. 

—  observini?  stations  at 
Hudson  Strait,  53- 

— -  variations  iu  Estuary  of 
Firth  of  Forth  referred  to, 
2L 

Tides  and  currents  of  Iceland, 

 at  Staflfa,  ML 

 in  North  American  lakcf*, 

2fi0- 

Tien  tsin  and  Taku,  Railway 
between,  r>.t4. 

TiERR.\  DEL  Kl"eg«»,  Descrip- 
tion of,  ^-"U 

 Expedition  to,  2lii 

—  Gold  in,  2fi3- 

 Rtetiim    of  Signor  Lista 

from,  aiiL 
Tiflia,  Registers  of,  lOfi. 
Tilburg,  Population  of,  47iS. 
Timber,  Want  of  in  the  FjiToe 

Islands, 

Timor  and  Sumatra,  Fossils  of, 

—  etc.,  Area  of,  108. 

 Fauna  of  the  carboniferous 

limestone  of,  .V)<?. 
Tingahanc  Hill,  Height  oLliJL 
Tingasi,  Kmin  Pasha  at,  f»-t  1  - 
TiN(juiANK.s  of  Luzon,  2r> I . 

 of  the  Philippines,  203- 

Tipoo  Tib,  Mr.  Stanky  on, 

101. 

 at  Stanley  FalN,  5:{S. 

Titus,  Siege  of  Jerusalem  by, 

Tobatchinska,  Mount,  Height 

of,  157. 
Togo,  Exploration  of,  144. 
Touet  of  Mangbuttu  women, 

3filL 

Tokio.    Se^  Tokyo. 


Tokyo,  Earthquake  at,  3iQ 

 University  of,  3iiL 

T'o-leih,  Kingdom  of,  2fi. 
Toll,  liaron,  and  Dr.  Bungc  in 

New  Siberia,  480. 
Tolues,  Rio  do  los,  434, 
Tombok  and  Bali,  Area  of, 

IflS. 

Tonegawa  River,  Length  of, 
33L 

Toncpiin,  French  population 
in,  LUL 

Toj)4>graphicaI  work  in  Maila- 

gaacar.  Recent,  144. 
ToFOoRATHV  and  Orography  of 

the  Australian  Alim,  4<i0. 
- — -  of  Clyde  sea  ansa,  liL 
 of  GnUou'ay,   Studies  in 

the  (Maxwell),  rer.,  547. 
 of    the    ancient  North 

Britons  and  thoname  Albion, 

9L. 

Topolias,    Lake.    Ser  Lake 

Copais. 
Tor,  in  Palestine,  UL 
 Wood,  Leslie's  description 

of,  23. 

Torres  Straits,  Islands  of,  Si. 

Toulon  Geographical  Societv 
founded,  3Ifi. 

Toulouse,  Population  of,  248, 

Toungoo  railway  route.  Argu- 
ments in  favour  of  the,  417. 

Tourist's  Guide  to  Suffolk 
(Taylor),  rev.,  GQS. 

 —  to    the     Wye.  ami 

Xfi'/hltourhood  (Bevan),  rev. , 
608- 

 to  Willithire  (Worth), 

jrp.,  «U)8. 
Tower,  St.  Clement's,  Harris, 

Hti. 

Townsend,  Mount,  Height  of, 

Tr-VDE  advanced  by  the  Han- 
seatic  League,  63QL 
—  and  exploration,  C29l 

 and  Physical  Geog^raphy 

of  Formosa.  Archibald  R. 
Colquhoun,  567. 

 and  population  of  San 

Sing,  422. 

  and      productions  of 

Mayotto,  ML 

  at  Buntai,  610. 

 between  Manchuria  and 

Corca,  422. 

 ■  between  the  Volga  and 

Don,  44- 

 British,  Napoleon's  em- 
bargo on,  fi^fi- 

 fiffects  of  Chemistry  on, 

 in  early   times  between 

India  and  the  Persian  Gulf, 
5S3. 

 in  sugar,  History  of  the. 


Trade,  Norwegian,  in  1886.  478. 

 of  Anjouau  or  Joliauua, 

3fi8. 

 of  Asia,   Proposed  new 

outlet  for  the,  4iL 

 of  Biuh  dinh,  42lL 

 of  Carthage,  fi3Q- 

—  of  Corea,  483. 
— -  of  Formosa,  57.*^. 

 of  Great  Comoro,  3fiS. 

 of  Japan    with  foreign 

countries,  330. 

 of  Marshall  Islands,  20L 

 of    Mohilla  or  Mohely, 

31i8. 

 of  San  Sing,  422. 

 of  Sha-Si,  3filL 

 of  Siam,  S23. 

 of    Sierra     Nevada  du 

Santa  Marta,  182. 

 of  the  Mediterranean,  G3U. 

 of  Tyro,  SIO- 

  of  Venezuela,  271. 

— -  of  Vung-Lam,  427. 

 PiioE.NKiA.N,    Extent  of, 

(i3Q. 

—  with  India,  ft.'^O. 

 route  proposed  between 

China  and  Burma,  420, 
— —  See  aUo  Commerce,  aufl 

Imports  atul  Exports. 
 Sugar,  of  Great  Britain, 

63iL 

Tramea-tpia,  Xetn  Mapnf  rer., 
532. 

 Russian*  Expeditions  in, 

TkaXSVAAI-  AND  MaTKBEI.K- 
I.ASD,  30fL 

— ■  Differences  between, 

305. 

— ^ —  Barberton  in  the,  52. 

--    -  delegates  in  Britain.  310. 

-  -  Discovery  of  ( lold  in, 
-  Geology  of  the,  25:i 

 Taxes  in,  52. 

 The,  Hon.  J.  X.  Merri 

man  on,  253- 
Transverse  Ridge,  The,  5fi2 
Transylvania,  Paper  by  Lieut. 

Col.  von  Fabrice  on,  notictd, 

54fi. 

Travels  in  Central  Africa. 
Abstract  of  Dr.  Junker's 
Paper,  358, 

 in  the  WildA  of  Ecundur, 

etc,  (Simson),  nr.,  271. 

 with  the  Afghan  iionndary 

C'ovimif^ion  (Yate),  rer., 
150. 

Tkavkrsi,  Dr.,  among  the 
Guraghi  and  Arussi,  H(><V 

  Discovery  of  a  new 

lake  by,  252. 

— —    Meteorological  ob- 

servations by,  485. 

Treashnish  Islands,  499. 

Treaties  of  Japan  with  other 
nation.s,  3.'il. 


INDKX. 


Treaty,  Anglo-Cenimn,  Sfi. 

  Commercial,  between 

Geriimiiy  and  Zanzibar,  Re- 
sults of,  5Sa 

 Porta  of  Japan,  338. 

 Proposed,  between  Canada 

and  8an<hvich  Islands,  53. 

 Proposed  commercial,  be- 
tween France  and  Corea, 
iS3- 

Tribes,  Coast,  of  British  Col- 
umbia, 2.")fi. 

 of  Uuiana,  645. 

 of  North  West  Canada, 

Crrant  for  investigations  con- 
cerning, 522. 

 of  trie  Monbuttu,  407. 

Tributariks  of  the  Rio 
Branco,  202. 

  OF  TUE  Congo,  Explora- 
tion of,  116i  L21L 

 ■  Navigation  of 

the,  LUL 

 of  the  Murray  River,  4fi2. 

Trios  tribe  of  (ruiana,  643. 

Tripoli  and  Tunis,  Maritime 
fnmtier  between,  5L 

Triilladynja,  Eruptions  of,  248. 

Trollope,  Anthony,  on  Lake 
Wakatipu,  !>'S. 

Tropical  Rivers,  Discharge  of, 
filL 

Tropics  and  the  inclination  of 
the  earth,  187. 

Trotter,  Mr.  C'outts,  Honorary 
Editor,  Cfi2. 

Trutcr  and  Somervillc'a  ex- 
pedition to  Bechuanaland, 
2112. 

T'sin,  Western,  24. 

Tsi-tsi-har,  or  Pu-ku-li,  Size 
of,  422. 

Ts'ung-ling  Mountains,  25. 

Tszc-hoh,  Kingdom  of,  25. 

Tuaran  River,  filO. 

Tucopia,  Inland  of,  490. 

Tunguragiia,  Height  of,  2G2. 

Tunguru,  a  new  island  dis- 
covered   by    Emin  Pasha, 

T'un-liwang,  name  given  by 
F:i-Hien  to  Tangut,  24. 

TrNis  and  Algiers,  Exploration 
of,  L5l4. 

 and    Tripoli,  Maritime 

frontier  between,  52. 
 Discovery  of  limestone  in, 

3fifL 

 Dr.  Fischer's  journey  in, 

IL 

 Map    of,    prepared  by 

Colonel  Perrier,  4L 

 The  French  in,  47. 

Tujiisie,  La  (Lemesaan),  rcr., 

323. 

Tunnel  between  Denmark  and 
Sweden,  Proposed,  154- 

TcxNKLLiN*;  of  river  beds  in 
Japan,  337. 


Tunnelling  of  the  Pyrenees, 

Proposed,  3JiL 
Turks  in  the  Mediterranean, 

fi31. 

Turner,  A[r. ,  on  the  origin  of 
the  Eskimo,  541. 

Turn,  Dr.  Fischers  failure  to 
cross  the  desert  of,  48. 

Tweed  and  I*jsk,  Mistake  com- 
mitted by  Ixislic  concerning, 
32. 

Twceddale,  Leslie  on  the 
plenty  of  sheep  in,  23. 

Tiro  Venrn  in  Melanesia 
(Penny),  rev.,  405. 

Tyre,  Trade  of.  511L 

Tynan  and  Carthageuian  visits 
to  Statl'a,  Conjectured,  510. 

Ubangi  River,  Exploration  of, 
12a 

UdvAna,  meaning  of  the  name, 
2g. 

 of  the  Sanskrit  writers 

identical  with  Woo-Chang, 
2fi. 

 River  and  its  affluents, 

312- 

Ulttrnkhlen  der  Wdttvti'thHchaft 
(Neumann-Spallart),  rer., 
495. 

U«;.\NDA    and    Unyoro,  War 

between,  53JL 
 Death  of  Mteso,  King  of, 

CL 

 King  of,  and  Emin  Pasha, 

320. 

 Succession  of  Nuvanga, 

King  of,  fiL 
 Dr.     Junker's  journey 

through,  3r>l. 
Uinkaret  Plateau,  Description 

of,  444. 

Uinta  Mountains,  Description 
of,  457. 

Uist,  Sea-bent  of,  83. 

Ckala,  Heightof  ridge  near,4IL 

Umo  River,  5L 

Unciroirdfd  Athix,  The  (John- 
ston), rer.,  55L 

Underground  water,  Grant  for 
observations  on,  522. 

Ungu,  Famine  in,  48. 

 Want  of  running  water 

at  48. 

UxiTED  States,  Books  fron)  the 
Government  of  the,  6H3. 

  Canada  and  M^'yko, 

Jiradshaic/t  ABC  Direc- 
tory to,  ri'v. .  111. 

 Ilintory  of  the  Land 

QneAtion  in  (.Sato),  7'er.,  fiL 

  Public  lands  avail- 
able in,  G2. 

 Submarine  valleys 

on  Pacific  coast"?  of,  2fliL 

 Surveys  in,  522. 

UiMVEitsiTiHS  and  the  teaching 
of  geography,  195.  528. 


UKiVERHrri*  of  Tokyo,  345. 
 Library    of  Edinburgh, 

referred  to,  32. 
Unyoro  and    Uganda,  War 

between,  532. 
Upheavals,  Slowness  of  great. 

439. 

Upsala,  Heights  of  clouds  in 

summer  at,  36.t. 
Uraricocra,  Cotingo,  andMabo 

Rivers,  202. 
Ur-MIYa,  Lake,  Constitution 

of  the  waters  of,  '^^'2 

 Description  of,  52i 

 Population  of  the  town  of. 

592. 

Uruguay,  Discharge  and  drain- 
age area  of,  76. 

Usegua,  Famine  in,  48. 

Uskovska,  Mount,  Height  of. 
16L 

Usuri  country,  Productions  ot, 
48. 

Utah,  The  Great  Salt  Lake  ci. 
4fifi. 

Utrecht,  Population  of,  47S. 


Vaisali,     the     Passala  >; 

Ptolemy,  33. 
Vakhusht,     Tsarcvitch,  tht 

geographer,  3aL 
Vale  of  Esk,  Boece  on  the  shtip 

of,  82. 

Valencia  akd  Murcia,  Rain 

fall  on,  Ki'M. 
 Value  of  unir 

rigated  land  in,  Ifi.^. 

 Rainfall  at,  Ujt 

Vallev,  Askja,  Height  of,  24^ 
-~ —  of  Khuisib,  90n 
Valleys,     Remarkable,  neir 

Loch  Eck,  20. 
Vancouver,  Discovery  of  Rapa 

by,  433. 

 J.-Uand,  Map  of,  nr.,  321 

—  Tribes  of,  236. 
Variations  of  day  and  night. 

101. 

Vases  of  Maury -ga-sima,  Grfat 

value  of,  319. 
Veuuah.s,  Number  of,  in  Cfv 

Ion,  4fiL 
- — Religion  of  the,  4S1. 
Vedic  hynms  referre<i  to,  2S. 
Vegetation,   cultivation,  anfi 

t"limatic  relations  of  Siem 

Nevada  dc  Santa  Marta, !?»!. 
Velocity  of  suljmarine  current 

at  Sarai-Burnu,  SO. 
Venetian  visits  to  Iceland,  fi2L 
Venezuela  ;  A  visit  to  fh<  goU 

mintJi     of    Guyana,  etc. 

(Barry),  rev.,  270. 
 and  Brazil,  Map  of,  m., 

322. 

VE>t:zrEU\     and  Colombia. 
Coilazzi's    surveys  of,  re 
ferred  to.  Hi. 


INDEX. 


Ill 


Venezuela,  Hooks  from  the 
London  Conaul  of,  G63. 

 Columbia  and  Ecuador, 

I'roposotl  union  of,  52, 

 Exploration  of,  4fiS« 

 Trade  of,  2IL 

Venice,  Trade  of,  in  sugar, 
035. 

Vcnakoff,  M.,  on  recent  phy- 
sical observations,  Mi 

Verjua  and  Coupp^,  llev. 
Fathers,  Survey  of  Moun- 
Vnk  dibtrict  by,  648. 

Vcrmcjo  River,  487. 

Vermilion  Clifls,  The,  MS. 

V^KKNOiK,  Earthquake  at,  SM^ 

 I'opulation  of,  534. 

Vespntitia,  Americua,  Voyages 
ol,  m 

Vesteraalen,   Temperature  of 

water  off,  563. 
Vcstmann  Islands,  477. 
Vosuvina,  Volcanic  phenomena 

of,  Grant  for  observations 

on,  522. 

Victor  Hugo,  Cerro,  Height  of, 
134- 

yictoria  and  I^\.tr  South  Walett 
in  1885  (Gane),  rer,,  63. 

Victoria,  Books  from  the 
Government  of,  663. 

 Irrigation  in,  Kil,  ICO. 

—  Nyanza,  Dr.  Fischer  at, 

 visited  by  Mr.  Stokes, 

60. 

 Peak,  Height  of,  491,  fM, 

  Proposed  grant  for  .Ant - 

artic  exploration  by  the  Gov- 
ernment of,  2!1£L 

  Ko}ral    Society  of,  and 

Antartic  exploration,  601. 

Victorian  Government  grant  for 
exploration  of  New  Guinea, 
435. 

Vieima  Congress  referred  to, 
419. 

Vinaya-Pitaka  referred  to,  2L 

Virgin  River,  44.^. 

Virginia,  Persecution  of 
Puritans  in,  53. 

Vi<»Tri.A,  Discharge  and  drain- 
age area  of  the,  16. 

 From  the,  to  thf  Dnieper, 

rev.,  26L 

Viti  Levu,  River  Rewa  in,  107. 

Vitu,  Sultan  of,  and  Germany, 
50. 

Vivi,   Establishment   of  the 

Station  of,  115. 
Vogt's  description  of  Staffa, 
06. 

VoixAVic  action  in  Borneo, 

Kndences  of,  fi21. 

 eruptions  in  Iceland,  2i8. 

  mountains  in  Northern 

Europe,  530. 
  PiiKNoMENA,  Grant  for 

observations  on,  532. 


Volcanic  Phenomena,  Reluct- 
ance of  the  saga  writers  to 
notice,  24S. 

Volcano  of  Apo,  .'uio. 

 of  Asoyania,  197. 

 of  Great  Comoro,  3fiS. 

 orjovullo,  14o. 

 of  Kilauea,  Hawaii,  2QS. 

 of  Mauna  Lo,i,  263. 

VOLCANOE.S  of  Hawaii,  437. 

 of  Iceland,  24S. 

 of  Japan,  r?.*^. 

VoLO.\  uud  Don,  Canal  be- 
tween the,  Mx 

 Discharge  and  drainage 

area  of  the,  76. 

Viiringen  surveying  ship. 
Dimensions  and  fittings  of, 

Vung-Lam,  Trade  of,  42L 

Wa-Bembe  People,  The,  532. 
Wabi-Sidama,  Sources  of  the, 

m 

Wace,  Henry,  D.D.,  and 
WUliam  Smith,  D.C.L., 
LL.D.  A  Dictionary  of 
Christian  Biograyhy,  Liter- 
ature, Sects,  aiui  Doctrines, 
rev.,  658. 

Wagaia,  or  Kavirondo,  Physical 
features  of,  49. 

Wahaband  C<>l(]nhfmn,  Mcasrs., 
Journey  from  China  to  Burma 
by,  420. 

Waiau  River,  Description  of, 

Wailing-plaoe  at  Jerusalem, 
13. 

Waimakarira  River,  Fall  of, 

Waira  River,  52. 

 Course  of  the,  368. 

Waitake  RrvER,  Fall  of  the, 
5SL 

 Muddy  waters  of  the, 

SSL 

— —  Size  of  the,  fi79. 

Wakitipc,  L/VKE,  Anthony 
Trollope  and  Miss  Bird  on, 

m 

 Description  of,  582. 

Wales,  Prince  ul,  Group,  51. 

Walfiah  Bay,  Temperature  ob- 
servations in,  597. 

WaU  of  China,  Great,  24. 

Walrisch  Bay,  New  map  of, 
rev.,  552. 

WaLsemuller  on  the  origin  of 
the  name  America,  430. 

Wanaka  Lake,  Description  of, 

m. 

War    between    Uganda  and 

Unyoro,  5.S9. 

 in  Burma,  Cause  of,  411. 

  in  Senegal,  4K4. 

Warburton,  Mr. ,  Explorations 

of,   in  Western  Australia, 

646. 


Warrk.n,  Sir  Cuarles,  an- 
nounces British  protectorate 
of  Bechuanaland,  r^O-"),  311. 

— _    _    K  G  M  G.' 

F.R.S.  Palestine;  the 
Land  and  the  People  as 
they  are,  l 

Water,  Analysis  of  Lake 
Superior,  259. 

 ■  and  air  temperature  at 

Lake  Huron,  250. 

 Erosive  power  of  running, 

m 

 of  the  North  Sea,  Specific 

gravity  of,  3S6. 
- — -  Prices    of,   in  different 

places,  171.  172. 
 routes  of  Upper  Burma, 

419. 

 Sea  and  River,  Weight  of 

a  cubic  mile  of,  II. 
 SiiEU  of  the  Indian  Ocean, 

&L 

—   of  the  Nile,  5L 

 Surfaces  of  North  Ameri- 
can lakes,  25&. 

  Underground,  Grant  for 

observations  on,  522. 

Waterfall,  Rcgiua,  617. 

WaterfalU,  Cataracts,  and  Gey- 
sers, Grtut  (Gibson),  rer. ,496. 

WArKARTxoA,  Geological  for- 
mation at,  54. 

—  Gold  Fields,  54. 
Wauters,  M.,  on  the  Welle 

and  Congo,  141. 
Waves  and  winds  in  the  Gulf 

of  Guinea,  227. 
 Force  of,  at  Skerryvorc, 

513. 

  Height  of,  in  Fingal's 

Cave,  516. 
 Heiglits  and  lengths  of, 

 of  the  Atlantic,  Erosive 

power  of,  61.*^. 
— — •  on  North  American  lakes, 

260. 

 Wearing  action   of,  at 

Mizen  Head,  Saints  Island, 
and  Cape  Ferret,  22L 

Weather  and  Ice  of  Iceland, 
53L 

Webi  River,  52. 

Webster,  Mr.  Hugh  A.,  Thanks 

of  Council  to,  602. 
Weight  of  salt  and  fresh  water, 

TL 

)Vtischil,^  Von  d<r,  zum  Dnjejxr, 

rfv.,  2t)7. 
Welle  River,  a  tributary  of 

the  Congo,  141. 
  and    Alobangi  Rivers, 

Supposed  identity  of,  120. 

—  RiVKK,  408, 409. 

    Discovery   of,  by 

Schweinfurth,  ti5S. 
 Emiu  Pasha  at,  695, 

642. 


d  by  Google 


712 


INDEX. 


Wdt  W€  rthsdia ff,  U^.ffcrsich  nte 
rf«?r(Neumann-SpaUart),  rer., 
495. 

West  Ixdies,  Area  of,  23, 
74. 

 Rainfall  on,  73,  21. 

Wkstkr,  Likct.,  Exploration 
of  the  Mhuru  by,  UllL 

    Proposed  explora- 

tion8  by,  2liiL 

Weatmann  Islands,  43. 

Wharton,  Uapt.,  R.  N.,  the 
hydrographer,  557. 

WHEAT-growing  in  South  Aus- 
tralia, It'iK. 

 Ideal  climate  for,  107. 

Whirlpool  of  Corryvrecka/j, 
SiL 

White  CliflFa,  The,  llS. 
Whitehouse,    Cope,  M.A., 

F.Am.G.S.  The  Caves  of 

Staffa,  497. 
 on  the  Raian  Mocris, 

535. 

 on  the  Raian  Basin, 

Wichmann,  Herr,  Account  of 
the  Galla  States  by,  i£L 
•  Wilkens,  Dr.,  on  Shamanism, 
491. 

Wilkinson,  Capt.,  on  defects 
in  the  0.  S.  maps,  a2S* 

Wilkitsi,  M. ,  Kxpedition  of, 
to  Nova  Zcmbla,  4H0. 

Willcocks,  Mr. ,  on  the  province 
of  Oharbieh,  5.^(1. 

Wills,  J.  T.  Rainfall  of  Aus- 
tralia, iliL 

 on  the  position  of 

Emiu  Pasha,  1112. 

Wilson,  Sir  Charles,  on  Ord- 
nance Survey,  a23L 

WiUi^hire.,  Tonr'utt'a  Guidt  to 
(Worth),  rev.,  IjUS, 

Winds  and  waves  in  the  Gulf 
of  Guinea.  22L 

 Currents,   Ice,  etc,  of 

Iceland,  530. 

  Observations  on,  at  Blan- 

tyre,  Africa,  2ii3x 

 of  Iceland,  532. 

 of  the  Corea,  42iL 

 of  the  North  Atlantic, 

  Pkkvalent,  at  Gadda, 

410. 

 in  Australia,  4fi4 

Winnipeg  and  North  Pacific 

Railway  proposed,  5fi» 
Winton,  Colonel  Sir  Francis 

dc.   The  Congo  ;  Its  Past 

and  Present,  113. 
  on  Central 

Africa,  525. 
WiffflMANN,  Hkrr,  Exploration 

of  the  Congo  basin  by,  251. 
 Arrival  of,  at  Lake 

Tanganyika,  iiiL 
 Excursion  of,  485. 


Wissmann,  Herr,  Expedition 

of,  noticed,  370. 
  — —  Exploration  of  the 

Congo  tributaries  by,  IIG. 
 the  first  European 

to  twice  cross  Africa,  491. 
WoeikofT,  Dr.,  on  the  climate 

of  Corea,  425. 
Wolf,  Dr.,  Explorations  in  the 

Congo  basin  by,  370. 
Women,   Position  of,  among 

the  Monbuttu,  40K- 

 Poaitiou  of,  in  Corea,  483. 

Woo-Chang  identical  with  the 

Udyana  of  Sanskrit  writers, 

Wowls     around  Jerusalem 

destroyed  by  Titus,  1_L 
WcxjDWARD,  Dr.,  on  Fingal's 

Cave,  52Q, 
 Horace,  U.,  F.G.S.  77m- 

Gfjjloijy    of    Enijland  aiul 

ira/t  M,  rev.,  4.1><. 
Works,    Public,    in  Upper 

Burma,  417. 
IVorld  Serioi  of  Diogranu  and 

Maps,  rt  t'.y  fiL 
Worth,  R.  N.,  F  G.S. ,  TauriM's 

GnUtt  to  Wlltgliire,  rev. ,  fiOS- 
Wracgo,    Mr.     (dement,  on 

Waukaringa  gold-tields,  54. 
irye      and  NeiiihfH>urhoo<l. 

TourisCn  Giiidtlo  the  (Bevan), 

Wyndham  township,  Estab- 
lishment of,  fi48. 

WvviixK  TiioM.s(»N  Ridge, 
Position  of  the, 

      Soundings  on 

the,  562, 

XiNfJU  River,  Proposetl  ex- 
ploration of  the  sources  of, 
«50. 


Yambuya  Rapids,  Arrival  of 

Mr.  Stanley  at,  ML 
Yang-low,  mountains  of,  2L 
Yan<j-tse-kiano,  Current  of 

the,  'ML 
  Discharge  and  drainage 

area  of,  2fi. 
Yate,  Lieut.  A.  C.  Travels 

icith  the  Af'jhan  Boundary 

CommiMHion,  rev.,  I.'ilt. 
Y'azoo,  Discharge  of  the,  fiH 
Year  Bo<^k,  1  he  Statesman's 

(Scott  Keltic),  rev.^WQ. 
Yeuchuan,  an  open   port  of 

Corea,  483. 
Y'enesi  and  Obi,  Canal  between, 

Yerungunderah  Hiver,  Falls  of, 
5211 

Yesidi  people,  501. 
Yezo,  Island  of,  334. 

 Productions  of,  .'^4. 

 The  people  of,  331. 


Yojaua,  an  Indian  measure  of 

length,  3L 
Yokoh  ama.    Earthquake  at, 

341. 

Y'oRK,  Death  of  the  Emperor 

Sevcrus  at,  ." ! 0. 
  Factory,  Penetration  w 

frost  at,  527. 
Y'omi^'Imsband  and  FulforJ. 

M  Manchuria,  3I1L 

Yuensan,  an  open  port  of  Corex 

iS3. 

Y'u-hMTuy  perhaps  Akitsch,  36. 
Yukon,  Discharge  of  the,  fiSL 

  Geological  expedition  t; 

the,  255. 
Yule,  M(H  st,  District  of,  fiii 

 Position  of,  648. 

Yu-teen,  or  Khoteu,  25. 

Zam  ni--si  and  Sabi  Rivers,  Char 
acter  of  the  country  between, 
589. 

  River,    The  MatabcU- 

reach  the, 
Zainlx)anga,    the  capital 

Mindauoa,  535. 
Zanzibar  and  Germany,  Kc 

suits  of  commercial  treaty 

beweeu,  5iL" 
 Arrival  of  Dr.  Junker  at. 

3fiL 

 (German  goods  in,  ^ 

 Settlement  of  the  frontier? 

of  the  Sultanate  of,  511 
 Sultan  of,  on  ooniiiiea'ul 

treaty  with  Germany,  5S. 
Zemo-Kartli,   Ancient  nun 

ners  and  customs  in,  .349. 

 Area  of,  34^s 

 Bridges  in,  .IVt. 

 Caves  of,  355. 

 Climate  of,  352. 

 or  Upper  Georgia- 

D.  R.  Peacock, 

 People  of,  a»i2. 

 Place  nances  in.  3.'- 

 —  Population  of,  Mi. 

 Productions  of,  3111. 

 —  Revenue  of,  34S. 

 Ruins  in,  ;t.%4 

ZephyniH  (Edgecumbc),  rr  .. 

60S. 

Zenner,     Lieut.,     at  Las'- 

Elephant,  r>44. 
ZiNTfjRAFF,  Dr.,  at  Lako  EI< 

phant,  (>44. 

    in  the  Camer>x>B>, 

ZuLi.KR,  Hkkr,  on  the  explon 
tion  of  (ierman  Camert*"", 
B43. 

    Theory  reganiin^ 

Cameroon  rivers  of,  f»44. 

Zonks  and  circles  on  the  gloie. 
IfiL 

 on  the  globe,  1S1>. 

Zoou)r;iCAL  rejjt'arches  in  th^J 
North  Atlantic,  -"WU. 


INDEX. 


713 


Zoological  station  at  Naples,  Zuai.  Lake.  Height  of,  above  ZoLUsand  Matebeles.  Rupture 

Grant  in  aid  of.  522.  sea,  3fiL  ^^^T  v'^iS^^nt     of  the 

Zoologj^  and  Botany  of  the  Zululand.  Eastern,  Annexa-  —    Government     of  the. 

West  Indies,  Grant  for  in-  tion  of,  ILL  i  ^     ^*  j-q 

vl^ga  ",ig  the,  522.                        Western,  Proposed  an-  ZwoUe,  Population  of,  ii^ 

Z.iryastcr,  Traditional  birth-  nexation  of,  155. 

place  of,  S32. 


MAPS  AND  ILLUSTRATIONS. 


MAPS. 

EUBOPB. 


PAOX 


Bathy-Orographical  Chart  of  the  Clyde  Sea- 
.\rea  (1),  to /act  2Q 

Bathy-Orographical  Map  of  the  British  Isles 
and  Surrounding  Seas  (7^  to /ace  39a 

Asia.. 

Imlian  Ocean,  showing  Depth  of  Water  and 
Height  of  Sttrr«)unding  Land  ^9)^    to /ace  5fiQ 

Atkica. 

C>cJone  In  Mozambique  Chann«!l  (^i),  .  to/aoe  212. 
Sketch-Map  of  British  Bechuanaland  (6). 

to /ace  314 

>kft<h-Ma|)  of   .louniey  of   Messrs.    Browne  and 
O'Donnel  in  Gaza  c<iuntry,        .        .        to  face  5£a 


America. 

SaAon  District  of  tlu'  CoIora<Io  River  (8), 


Australia. 

Mean  Annual  Rainfall  of  Australia 

to /act  112 
Rainfall  of  Agricultural  Seasons  in  East 
Extra-Tropical  Australia  {4^  ,       tc/ace  112 

MiSCKLLAKKOUS. 

Mean  Annual  Rainfall  of  the  World  in  re- 
lation to  Ocean  and  Drainage  Areas  (2). 

to /ace  Ifi 

Diagrams  lllagtratiuR  Mr.  J.  Y.  Bochanan's  Paper 
on  the  Slopes  of  the  Ocean-Bed  on  the  Coasts  of 
IhIjumLs  and  Continents,    .        .        .      to  fiu*  2^ 

ILLUSTRATIONS. 

View  »)f  Marble  Canon  fh)in  the  Vermilion  Cliffs, 

tojatx  Ml 

Viirw  of  the  inner  gorge  of  the  Grand  Cafion  of  the 
Colorado,  tofaet  iii 

Illustrations  of  the  Island  of  Staffa, 
etc.,  •t99-r)21 


PORTRAIT. 


Dr.  Willielm  Junker, 


lojact 


ERRATA. 

On  page  479,  under  "  Kingdom  of  Hanover,"  read  "  annexed  "  for  •*  re-united." 
,,         605  read    19.680  feet "  as  the  estimated  height  of  Mount  Kilima-njaro. 
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